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PART I. 

1. iNXRODUCTiOX. 

Ill these doy.s tlie eamcnTi almost monopolizes tlie time and 
attention of those who take a.n interest i,n the life of l:)is*tls‘. 
It, has miilereJ splemlid serxTee. but I lieiieve tlait it lias almost 
t‘xl!aiist€Hl its first field. At the present moment botli zoology and 
pbotograpisy woiihi profit if naturalists for a little time would 
flrop tlie camera in favour of the field -glass and the note-book. 
For the many wlio do not care about rising a telescope, the 
prisiTifitic binocular has more than doubled the possibilities of 
field-observation ; and when, full advantage sha.li have been taken 
'of those possibilities, not only -will science be .tdie richer for a. 
multitude,' of '.facts, 'but ■ then, and .only then,' w,ill the photo- 
gin pheitb now hard-pressed for new subjects, suddenly, find ti 
I'luiuber of fresh avenues opened up to hmi. ■' 

.This second 'paper on' -the courtsliip-liabits of, .B.ritish, birds,' 
like, the first, will, I hope, help to' sliow -xvhat wealth of interesting 
'tilings still lie' bidden in and aboiitthe, breeding '.places of familiar 
lards.' A g.ood glass, a note-book, some patience, "'and' .a spai*e 
fortnjglit' in the spring— with " these ' I not only ■ managed to 
tliscox'er many .unknown facts' about the Crested Grebe, but a,lso 
'had o'li.e of. the pleasantest- of holidays. Go- thou ..and do 
'iikew,ise.^' ■ 


' 'I .shall 'first -.gi've 'a connected account of'' .inyown anrh others’ 
observations, followed by -a di.sciis.sio,n ; and in '.a,;, second part or 
appendix 1 shall give in detail- '.'some ' of .the inaterial ' ' xvo'rked 
up in the first pirt, as well "as .'some notes. on various points" not 
connecteil with the main subject of the paper. ; , 

2'.. ' A I'rMiRANCE.... ' 

Structure first, funetion afterwaids : I must describe something 
of the birds appearance before attempting to give an account of 
it,s habita though 1 slndl try to be as brief as po.ssible, since any 
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stTiidfircl work of doscri'[>tive orijirliolo^u’v will gire.^ full uoruil> of 
tilie pliiiAiago {'iiul ta;xorioniic ehiU‘R.ctoi*s. Tiie Great Grtr>teci 
(k’ebeG'kei'G is of course a water-] 4 nl, and esseritiallr a iiivirg-biiM. 
Its ta.il is reiiiaikable in being redloced to a few tiny featiiO’i^. 

a. fid its legs are set as far bfick as possible, so as to nave tlji-- 
position of a slnp's propellers. Its body is kaig and a|>[>r«.):iches 
tlie cyliridrica] ; the iieek is veiy long and tlexil>kg the iieud liar, 
the beak sliarp, long, and powerful. In colour, tiie Gi'eat 
Crested (Irebe has isack and flanks of iiuicli tlie saitu* siiiuky 
mottled brown as its sinal! cousin, the Dal^eliick; tlie iiii larpait's, 

b, owe\*er, ineliiding tiie chin, throat, and front of the iit-rk, are of 
Jill exquisitely pure white (fiiriiisiiing tlie ""Grebe’' of coiiinieree). 
Tlie back of tlie neck is %'ery <lark brown. 

The chief ornainei.it of tlie iiird, tlie crest from winch it takes 
its iian,te, is reserved for the liejM,'!. In tliese pages I shall use 
tlie word crest to denote ail ike erectile feathers if the head taken 
together. Tiie crest, jus thus ilehned, consists of two parts-~t!ie 
ear-tefts (or ears, as for brevity’s sake they may be called) and 
the 7'uff'l 

.Both ai'e composed. o.f special narrow, elongated feathers,, ' sti ft*, 
anil foiTaed of comparatively fe’w bi-irbs. Those coristituting' the 
ears ai*e black, ail of aliout the 'sa'ine length, and spring m two' 
tufts 'fro'ia the top of the heiid, above the tympanum, The'riift* 
is liiggei* and more elaborate : it .consists of a brojid liand of 
feathers Hpringiiig .from t.be sirles of the face and head, tlieir free 
ei'ids pointing' dowi'i wards 'and backwards on either side '.of' the 
neek. If we take t,he part of the head b.8lii'iid' the lyye,' w'e find 
that a.t .first' the '.featliers -are of the ordimiry length., then .slightly 
elongated (the beginning'of the ruff), and then longer and lo.nger 
till we get to the hinder border of ' the .'rntlV ' '^■'<3rrespondi.ng tt> 
the increase of leugtdi there is- a. cha...nge in colour. The p,roximai 
(upper) part of' the ruff, is wh.ite, then weget.to vivid c.l.iest'nut, 
a/iid this deepens gradually to glossy black (see a.!iy good picture'' 
of the Crested Grebe). 

Both raft' and . eaivs are ■ extremely ere.ctile ; and as, the' birds 
iiuike, great play with them during all tlie :aetioris of C'O'urtship, 
the .' various „ positions' into ' , 'which they Can. .be put. must be 
described. ' 

. ..Let ns 'begin ' with the ears. These, when depresse'd" or sinit, 
strettdi ^.straight',' out' :baekwa.rcls, continuing the 'li.ne.of .the flat, 
ii'ead.’s. 'crown. 'When shut .forcibly, -the feathers' .'Of which they 
are ' made are close, together and .all ■paivd.ieL ■ . ■■ ■ ' 

Often, however, they are not thus "*at attention,’^ but ^hstariding 
at ease,” to use a military inetaplior : then the tufts as a whole 
point in the same ilirection, but their component feathers diverge 
jind bristle-out a bit. This seems to be the usual and most 
restful condition. 

Further, the tufts may lie erected : and they may ht? erected in 
two ways either laieraUf^ or reriimllg. ’When ei^ected laterally, 
they stick out horissontelly at right angles to the head, that 
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from the Kcles they can scarcely be .seen, as they are end-on to 
the eyes. When erected vertically, they seem, when viewed from 
the side, to he sticking straight upwards ; but when tliey are 
seen from in front, it is found that they divei*ge from eaxdi other 
at a considerable angle (Pis. I. & II. iigs. 4, 5, 11). ..During 
erection, the individual feathers always divei'ge fanwise very 
con.sidera,bl3^ Thus there are four conditions of ttie ear-tufts 
to be distinguished. 

They iiuiy be : — (a) Depressed. 

(1) ySImt tight. 

(2) At rest (relaxed )* 

(b) Erected. 

(h) Verticcdhp 
(4) Later cdly. 

The ruff is more complex in its attitudes, as in stni(:4)ure« 
1) living depression it, too, may be either shut tight oi' lying easy. 
When really shut, it bears from the side a curious resemblance to 
the gill-covers of some eel-like lisli : its rounded hinder liorder lies 
along the side of the cylindrical neck, wdiose outlines its own 
scarcely overlap, either clorsallj or vcrntnilly (fig. 1 ), VV^lien re« 
Ifixed (at rest), this resemblance disappears, for tlie featliers all 
liiveige sliglitly, and the smooth appearance of tiie siiifaee is 
lost. 

When the ruff is erected, the feathers composing it maybe 
made to diverge in a single plane only, the original (longitudinal- 
vertical) plane of tlie gilbeover,” or they may diverge outwards 
as well, making an angle with the side of the heaii (movement in 
the transverse, as well as the sagittal plane)^ I do not think that 
they are ever moved in the transverse plane alone. As a result 
of these movements, three chief forms can be taken on by the 
rnff. First there is i\i^ curtain form /m which motion in the 
vertical phuie alone takes i.>laee, the ventral edge being brought 
forward till it makes an acute angle wdth tlie line of tlie chin 
(fig. :i), tlie two halves thus hanging like curtaiiis on either side 
of the head. Then there is the pear-shaped €o,ndition (ligs. 4, 
11), where there is a considerable amount of forward ami a. 
moderate amount of transverse motion. The nilf m this stale 
Ikus its vertical height greater than its breadth (lig 5). Owing 
to the transverse bristlmg of the featliers, the two halves of the. 
I'ldf almost blend into' a; 'single'' \v hole;' 'they'. eari' scarcely,', be 
(listi,nguished either from the front or, still less, from behiiid, 
wliereas in the curtoin form they are very distinct. Filially, 
there is the elliptical forni^ when, added to the saine amount 
longitudinal motion, the greatest possible am oimt of traiisverse 
bristling has taken place. The ruff is now actually broader than 
ib is high (fig. 9), and the blending of the two halves is practically 
emnplote. There are, of course, intermediate states. Instead 
of ‘'full pear-shaped/’ yoiv may have “half pear-shaped”; ami 
lietween pear-shaped and elliptical there comes the drcidm\ 
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Tlie three 1 have named, however, are those which the bird 
usually adopts. 

The ruff, therefore, may be 

(a) Depressed, 

(1) Shut tight 

(2) J t rest (relaxed), 

(h) Erected, 

(3) tturtain-lihe (motion of feathers in one plane). 

(5) feathers iu two planes). 

a combination of particular positions of ruff, ears, and neck, 
and sometimes wings and body too, the birds can assume a 
number of chaiuct eristic and often-recurring attitudes, wliicb aie 
tlie raw materials, so to speak, of all the elaborate Jiahits of 
courtship, 

Befoi'e giving any more definitions, I will now give an outline 
of the Grebe's aniiuai history, and then go on to describe some of 
the actual happenings that I saw, in drder to give an idea of the 
problems to be solved. Then T shall try to define and classify 
the various courtship-habits, and discuss the general bearing of 
the facts. 

3. Axnuad History. 

This is somewhat as folloW'S About the first week of 
February they leave the sea-coast and fly back in bands to the in- 
land nvaters where they breed. They live in flocks for about three 
weeks, and tlien start pairing-up. Pairing- up lasts altogether 
about a foi'tniglit, bringing us to mid-March. Fi-oni this time 
on to the end of summer, the unit is neither the lioek nor the 
individual, but the family, represented at first by the pair. 
About the beginning of April nest-building begins, and by the 
end of the month every nest will have eggs. The family parties 
live together through the summer, though apparently the cock 
leaves the heii to look after the young when they are liaif-grown 
(Pycraft, ’ll). There is usually no second brood unless the first 
is destroyed. At the end of September they gather into flocks 
again, and live thus for well over a month, finally leaving for the 
gea-coast 'imthe second week of November. , 

The period of pairing-up itself I have iinfortunately not been 
able to observe ; the keeper tells me that there is much flying and 
chasing about. The part played by the ^fcourtship in the actual 
pairing-up is thus left uncertain. From analogy with other birds 
and with ourselves we should expect that the chasing was the 
expression of felt but unreasoned likes and dislikes, and that the 
courtship -actions were only gone through after the two birds had 
become fairly well-disposed towards each other. The couitship- 

The dates refer to tke movements of the birds at Tring Heservoir, sand bare 
been given me by the iiead-keeper ther<6. 
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actions, I am told, are Jit any rate to be seen iinmediatelj after 
p;uririg--iip. 

4. Some Desoriftioxs. 

(a) Let us start witli the coinniouest of all the scenes of court™ 
ship^'^ the one which had first attracted and puzzled me years ago, 
and led me to choose the Grebe as a bird to watcli. 

As the birds lide on the water, very little of their nnder- 
surface is usually visible ; but now and then a twinldeof white is 
seen. Tliis may be mei'ely a bird rolling half over to preen its 
belly ; but if it proceed from two birds close together, this form 
of courtship is almost sure to l)e in progress. In sucli a case, tlie 
glass reveids that the two Ijirds are always a, pnir, (X)ck and lien ; 
tiiey are facing each other, their beaks pei'haps a foot, |)erliaps a. 
mere couple of indies apart, their necks field up perfectly straiglit 
and elongated to a truly sui'prising extent. I t is tliis lidding up 
of the neck that shows some of the white of tliroat and breast. 
Their ears are erected vertically and their rufis are full peai’- 
shaped. Tlie few little feathei's that do duty for a tail are 
cocked u|) as far as the}' will go — that is to say, about lialf an 
inch (fig. 11). 

In this attitude the birds proceed to go througli a curious sot 
ritual. 

Let us describe a particular case, A. pair of liirds, cock and 
hen, that had been fishing not far apart, suddenl}^ approa.ched 
each other, raising their necks and ruffs as tliey did so, till liy 
tiie time they had got face to face they were in the attitude I 
have just described. Then the}'' both began sliaking tbeir lieads 
at each other in a peculiar and form al- looking raanner, Eacli 
bird began by waggling its liead violently from side to side, 
soiiie four or five times in quick succession, like a man nodding 
emphatic dissent. Then tlie quick side-to-side motion gave jilace 
to a slow one, and the beak and bead were swung slowly across 
and back, with a seemingly vague and enquiring action, as if the 
bird were searcbiug the horizon for it knew not wliat. The liead 
was moved bsick and fortli perliaps a coujile of times, aivd then 
the violent shaking began again. This alternationcif slinking and 
slow side-to-side swinging was repeated over and o\'er again by 
eacii bird : strangely enough, tlie pair kept ho time witb each 
ofIier-~Ahe violent sliakings of the two neitJier coincided nor 
alternated, hut each ■ shook .and swung- without , any apparent 
reference; lo the otlier’s rhythm. ^ 

After six,^ or - seven repetitions of,- the performance', -anotliei' 
-act'ion carne^in.' After The slow swing and' before, the '■ waggling 
(or sometimes, I think, taking the place of the slow swinging), 
but not every time, the bird bent its neck riglit back and down as 
if to preen its wings, pm t its beak under some of the wing-feathei's 
near the tail, raised them an inch or so, let them fall, a,nd hnmgbt 
its head swuftiy hack into position for another of line violent 
shakings. This action had obviously something to do with 
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preening, l>rit lia-d an extraordinary look, as of a stereotyped ' 
and iiieaiiiiigless relic, d’he birds seemed to l:>e [)erforiiiing some 
routine-action alisent-mindedly and by mere force of association, 
as one mjiy sometimes see a man wind up liis watch in the day- 
time, just because he ha,s been changing his waistcoat. 

Finally, after each bird had given about a dozen or fifteen 
violent sinikes, with a corresponding number of slow swings and 
liftings of wings in between, they veered up into the wind alinosfc 
simultaneously, lowered their crests, binnght tlieir necks down, 
and, in a word, became normal once more both in appearance and 
behaviour. 

One must have names for things if.one is going to discuss them, 
as nny pliilosopiter will tell you. 8o I propose to call ti wliole 
performance such as tliat just descril)ed a bout of shaking \ each, 
little time of violent waggling I shall^call simply a sAn/on and 
sliall measure the length of a bout by the number of shakes in it 
(counting the sluikes of both birds added togetlier). Finally, the 
eurions actions resembling preening I shall call 
because I believe them to have (or rather, to liave had) something 
to do with real preening, but, in the performance as gone througli 
to-day, to have become a mere habit, vestigial so far as its original 
function is concerned. 

(5) That is one little scene : now take another, 

A solita,ry bird, which proved to be a hen,came Hying over from 
one reservoir to jmother. Sl\e alighted near one sliore and began 
swimming slowdy across towards the other, meanwhile alternating 
between two attitudes. 

First of all she arched her neck right forwaial till the bill, 
wliich pointed sliglitly downwards, was just above the watei*. 
The ears meanwhile were scarcely erected ; tlie rufi‘ was thrown 
forward in curtain-form, and thus, since the head liad been 
brought so far forwards and downwards, actually swept the 
water on either side (fig. 3), So she progressed, looking from 
side to side, and now and then giving a short barking call. '' 
Aftei* four or five of these calls, which represented perliaps 20 or 
30 seconds of time, she put down her ruifi and raised her neck 
nearly stimight up to enlarge her circle of vision. 

After some seconds of looking about iier in this position, she 
relapsed again into the first attitude--^ with neck outstretched, 
you fancy how.^' '.This was'^ repeatetl 'eightu>i^',nine ti rues, ■till .''at, ■■ 
last, a,; cock, thirty or forty. .-ya-rds a'wa.y, app.eared,. ■ to 'n.otice '' the' 
calling . bird.' He pricked 'up .his neck, ioo.ked towards her: £ 0 . 1 *". a 
sliort time, and then dived. At this she changerl her wdiole 
dexn'eanouix' \ Hp . 'Went ' 'her wingS".: bae.k between them, with 
erected ruff and ears, went her head. ^ A glance at fig. 7 will 
show lier attitude. The wings were brought up, half-spread on 
eitlie-r side of the body, witli their anterior border pointing down- 
war<ls. They were almost in the transverse plane, but sloped 
slightly backwards from the water. 
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111 tills position tlie beiiutiful %vlute bar formed by tiie inaTginal 
wiiig-corei’tSj along the anterior nnirgin of the wing, and. tlie 
l>road 'white blaze formed by the secondaries, which ar-e quite 
invisible Avhen the ivings are closed, shone out vividly, Tiie gap 
lietween the Avings Avn.s filled by the head ; this from tlie front 
somewhat resembled an old-fashioned picture of the sun, ivith tlie 
laiff rayed out considerably all round, and tlie ears Avei'e erecteil 
laterally so as to fit on to the top of the ruff on either side. 
Below the head shone the Avhite of the puffed-out breast. The 
bird’s Avhole appearance was Avoiiderfully striking, and as unlike 
as possible to tliat of its everyday self. 

All tins took but an instant ; directly the cock liad dived she 
was in this attiturle. As she Avaited for lus re-appearance she 
turned eagerly from side to side, swinging nearly to the iviglit- 
a.bout and back again as if not to miss him. Eventually be came 
up, three or four feet on the far aide, and facing away fi-oin her 
ill the most amazing attitude. I could scarcely believe my eyes. 
He seemed to groAV out of the Avater. First his hea.d, the ruil:‘ 
nearly circular, the beak pointing down along the neck in a stiff 
and peculiar manner ; then the neck, quite straight and A^ertical ; 
tlieii tiie body, straight and Amrtical too ; until fitmlly the wliole 
liird, saA'O for a few inches, Avas standing erect in the water, and 
reminding me of nothing so much as the hypnotized phantom of 
a rather slender Penguin. 

As I say, it grew out of the Avater, and as it greAv it gra, dually 
revolved on its long axis until at its fullest height it came to face 
the hen. Though all this Avas done with an unhnrried and 
uniform motion, yet of course it took very little time, TTieri 
from bis stiff*, position he sank sloAvly on to the surface ; the 
lien meanwhile put down her Avings and raised her neck ; and tlie 
pair settled down to a bout of the head-shaking. Their attitudes 
and actions Avere practically the same as those of the pair described 
above, but the bout only lasted about half as long. It Ava,s ended 
by the two birds ceasing to shake and gradually drifting ajiart. 
Finally they |)ut down their crests and Avent off* together to preen 
'themselves and fish. ' 

These actions, too, must now be named. I propose to call 
the attitude of tlie hen as she searched and called for lier inate 
the BtimirearyHiUttiid^^^ the two haU-'es of the ruff in curtain- 
forin give the bird, especia-lly when seen from tlie front, a ccxn- 
sidcrable resemblance to that famous personage of the drama. 
The attitude later assumed by the hen, Avith head back and wings 
arched, shall be the for the ruff gives the bird 

the look of a A^ery contented and somewhat fat cat. Tlie cockxs 
(‘ombined dive and emergence I shall call the Qhost-dwe. Tlie Avhole 
cei*emony 1 haAm called tlie Discovery Ceremony (see p. 512). 

(c) jSTow for the highest development of the courtsliip-actions 
that I ha,ve seen. Tlie incident I ani going to describe took place 
in the middle of tlie houi-atid-a-luilfs watching the results of 
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wliicli are recorded on p. 549. A pair of liirds liad been preening 
tlieiiiselves and fishing, with occasional languid boots of head- 
shaking. After a dive they came up not far apart and swam to- 
gether with outstretched necks, wdiich, as they neared each other, 
they graxlually raised, beginning to shake their heads a little at 
the same time. The raising and tlie shaking progressed sirnul- 
taiieoLisly, till when the birds were face to face they were in tlie 
regular ‘‘shaking’’ attitude and waggling their heads with a 
vengeance. The bout of shahing thus begun was the longest I ever 
saw : between them the birds shook their heads no less than 84 
times, and wdth as much vigour at the eighty-fourth as at the first 
sha-ke. There was rather a curious difference between the cock 
and the hen. At first neitlier of the birds did any of the wiiig- 
iifting, the sti*ange parody of preening described above, and 
there named habit -preening. After the fifteenth shake, the hen 
began to give an occasional wing-lift, and these became more and 
more frequent on her part, until after about the sixtietli shake 
she was turning round and putting her lieak under her wung- 
feathers between nearly every shake. The cock, on the other hand, 
did not begin this hahit-preening until alter the fortieth shake, 
and even after that only repeated the tiick at rare intervals. 

At the close of the bout, the pair swung parallel, hut did not 
bring their necks down. Nor did they lower their ruffs; on the 
contrary, they put them up still further, from the pear-shaped 
form customary for shaking to the extreme elliptical, bringing 
down their ears meanwhile from the vertical to the lateral posi- 
tion, so that the whole crest now appeared like a large chestnut- 
aiid-black Elizabethan ruff. This change in the crests made nle 
think something exciting was going to happen. Sure enough, 
the hen soon dived. The cock waited in the same attitude, 
motionless, for perhaps a quarter of a minute. Then he, too, 
dived. A.n other quarter of a minute passed. Then the hen 
appeared again, and a second or two latei*, some twenty-five jTrrds 
away, the cock came up as well. 

Tliey were in a crouching position, with necks bent forward, 
ruffs still elliptical, and both were holding in their beaks a bunch 
of dark ribbony w^eed, which they must have pulled from the 
bottom. The ben looked about her eageidy when she first came 
up : when the cock appeared she put her head down still further 
and swam straight towards him at a good pace. He can glff sigh 
of her almost immediately too, and likewise lowering his head, 
made off to meet her. They dkl not slacken speed at all, and I 
wondered what •would happen when they met. My wonder w’as 
justified : when about a 3mrd apart they both sprang up from the 
water into an almost erect position, looking somewhat like the 
“ghostl}^ Penguin” already described. S-jmmg is perhaps too 
strong a wonl ; there was no actual leap, but a very quick 
rising-up of the birds. The whole process, however, was mucli 
quicker ami more vigorous than the slow “growing out of the 
water ” of the ghost-dive. In addition, tlie bend wms here not 
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bent ilowii along the neck, but held slightly back, tlie beak hori- 
zontal, still holding the weed. Carrying on with the i in pet ns of 
their motion, the two birds came actually to touch oacli othei‘ 
w'itli their breasts. From the comnion fiilcrivm tliiis formed 
bodies and necks alike sloped slightly back — the birds would iiave 
fallen forwards liad eacli not thus supjmrted the other. Only tlui 
very tip of the body was in tlie water, and there ,I could see a 
great splashing, showing that the legs were hard at work. I'he 
appearance either bii'd presented to its mate had eiiaoged alto- 
gether in an instant of time. Before, tliey laid lieen lilaelc and 
dark mottled brown : they saw each other now all brilliant white, 
with chestnut and black siUTOiinding the face in a circle. 

In this position they stayed for a few seconds rocking gently 
from side to side upon tlie point of their breasts ; it was an 
ecstatic motion, as if they were swaying to tlie inusii^ of a da^iKaa 
Tlien, still rocking and still in contact, tliey settkai very gradual 
down on to tlie surface of the water; so grail ually did they sink 
tbat I should think their legs ninst have been continuousiy 
working against tlieir weiglit. All this time, too, they lia<l been 
slinking tlieir heads violently at frequent intervals, and after 
coming down from the erect attitude they ended the performance 
b}" what Avas simply an ordina.ry bout of rather excited shaking ; 
tlie only unusual thing about it was that tlie Inrds at the liegi li- 
ning were still, I think, actually touebing each other. Tlie weed 
by this time had all disappeared: what liad happened to it was 
very hard to make out, but I believe that some of it was thrown 
away, and some of it eaten by the birds while settling down fi*om 
tlie Penguin position. 

In their final bout they shook about twenty times, getting less 
excited towards tlie end ; they eventually drifted apart, put; their 
crests down, and <almost at once began to pick food off the surface 
of the water, ' . 

Let us call the diving for water-weed and the appearing again 
with it in tlie hill the weed-trick ; and the laipid swimniiiig to- 
gether, with tlie suhsequent figure erect hreast-to-bi'easl, let iis 
call the Fengidnrd(Mice^ foi’ here once more tlie general n^sem hla.iua* 
to Penguins (exce|:)tionally gracefiil ones, let us admit) forced 
itself upon the mind, . 

■ (cZ)' One last scene before we 'pass from meii*e description to thcs 

heavier task , of analysis. ■ 

Sitting on tlie day, looking out over a liroad belt of 

low flags and rushes which here took the place of the usual 
Arumlo'yl mw' a Grebe come swimming steadily along pa/rallel to 
the bank, bending its head forward a little with each stroke, as is 
,|lie bird’s way in all but very leisurely swimming. I happened 
|eo look furtlier on in the dmection in whicii it was going, ami 

I he re, twenty or thirty yards ahead of it, I saw wliat 1 took 1o he 
' dead G rebe floating on tlie water. Tlie body was ra tluu* lui mj xhI 
np; the neck was extended perfectly straight in the line of the 
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boily, fk.t upon tlie surface of tlie water; the I'ulTaiid ears wei'e 
depressed (iig. 8). vSo convinced was I that this was a dead l)ii*d 
that 1 at once begjin i*evolving for wading in and fetching 

it out directly the other bird should have jjassed it by. Mean- 
while, I wanted to see whether the living would show" any interest in 
tlie dead, and was therefore miicii interested to see tlie swimining 
bird swdin up to the tail-end of the corpse and then a little wTiy 
alongside of it, bending its head dowui a bit as if to examine the 
body. Then it came back to the tail-end, and tiieii, to my 
extreme bew^ilderment, proceeded to scramble out of tlie w'ateroii 
to tlie said tail-end ; there it stood for some seconds, in the 
oustomary and very ungraceful out-of- winter attitude — the body 
nearly iipiight, leaning slightly foiwvard, the neck arched back and 
down, with a snaky Cormorant-look about it, the ruff and ears 
depressed. Then it proceeded to WGiddle awkw’ardly along tlie 
body to the head end, slipping off' thence into the water and 
gra,cefulness once more. Hardly had it done tliis when the 
supposed corpse lifted its head and neck, gave a soi*t of jump, and 
it, «too, w^as swimming in the w^ater by the otlier’s side. It was 
now seen that the corpse” had been resting its body on a half- 
made nest wdiose top wars scarcely above the rvater, and it w’as 
tliis wdiieh had given it the curious hunehed-up look. The two 
swam about together for a bit, but soon parted company without 
evincing any further particular interest in each other. 

Both these bir<ls had crests of very much the aA^erage size, so 
that it Avas hard to tell their sex ; but I think tliat the corpse’^ 
was a hen, the other bird a cock. 

The meaning of this action (which I only saAA" this one time) 
remained extremely problematical to me wiiile I AA^as at the 
Beservoirs. The mystery Avill, howe\’er, be soh’ed in the next 
section, and so let ns anticipate and call the attitufle of the 
“corpse” the passive,, Unit oi the bird that climbed on the 

hAQlz tlie active pairing 

' r>,. The Belatioxs -of the Bexes in the Great Crested Grebe. 

(i.) The Act of Pairing. 

As I say, it was especially the proceeding last described wdueh 
puzyded me ; and it wms not till I had got home and looked up 
the literature, that I found a AA^elcoine paper l>y Selous (’01) * 
Avhich exactly dovetailed into my OAvn observations. I had 
been mainly concerned with the beliavioiir of the birds on 
the open Avater and during incubation ; he had paid special 
attention to nest-building and pairing His observations solve 
the mystery that has so far surrounded the Grebes’ actual 
pairing ; by them it is now established that the attitude which 
so puzzled me is adopted always, and only, for the purpose of 
coition, and that coition takes place solely on tlie nest. 1 should 

A sbort s^ummaiy of this paper will he foaucl on p. r>29. 
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per])a,ps have sa,id “ on ct nest ” ; for the birds may build several 
incomplete nests or platfoiuns before one, finally chosen to lie 
the true nest, is finished and laid in. 

From Selous’s observations, tlie actions and ceremonies con- 
nected with coition are quite elaborate — almost of the same 
order of elaboration as the conrtslup-cereiuonies, thoiigdi the 
two rituals are completely independent a.nd a,ppear to have 
developed along quite different lines. 

Ve have already g'ot to know the passive and the active 
pairing attitudes. To complete the description of the mere 
attitudes, it lemains to add that, before sinking down into 
the passive pairing attitude (which Selous calls “ lying along 
the water the birds usually assume a curious fixed and rigid 
pose. I will quote Selous’s words: — “ . . . curling his neck o\'er 
and down, with tlie bill pointing at the ground [weeds], perlia,p8 
six inches above it, he stood thus, fixed a.nd I’igid, foi* some 
inoments (as though making a point) before sinking down and 
lying all along. There was no mistaking the entirely sexual 
cbaractei' of this strange performance, the peculiar fixeil rigidit}/ 
full of import and expression.” 

We must now see how the attitudes are combined in the 
uctmis themselves. 

In the first place, we have the actwe padrmg attUude ami 
the actions associated with it. These actions in pairing liave 
been already once described, and they seem to show little 
variation. The bird leaps up, a.iid comes down almost upright 
near the other’s tail. Copulation is then attempted, Belmis 
found it hard to decide if such an attempt was successful or 
not. When it seemed successful, the birds apparently uttered a 
louder cry than usual, and afterwards their behaviour had a 
satisfied look. Once, however, when the birds seemed thus 
satisfied, he adds : ‘‘ The time occupied w'as extremely short, 
and one would hardly have thought from tlie posit ioii of tiie 
two birds that actual pairing had been possible.” In other 
cases lie could be fairly sure that the attempt was not Smuasssful. 
Whether successful or not, the a, ct always ends in the peculiar 
way already described : the active bird Waddles for wan Is along 
the other’s body, and walks someliow over its head mio the 
water,: upon which the. passive . bird, 'raises' its. neck, leaves' T'he 
nest or platform, and swims ..away iirnomal position. ■ 

In'. tliesecond place, we.fi'nd .'that the yicwsw aUitude: (‘flying', 
along ”) may take place either on the nest or platform itself, or 
else on the open water (but then apparently never far from tlic 
nest) ; the act of pairing itself, however, is possible only whoa 
the passive ” bird is lying on some firm support. In the second 
place, both cock and hen go into this attitude (the precise attitude 
which the lower bird assumes during the act of coition) indis- 
criininately : Belous’s records give an approximately equal number 
of times for the two sexes. 

However, lief ore trying to draw any general conclusions, let us 
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take a particular case — that described by Helous on pp. 180-181 
of las paper : — 

About an hour earlier in the day there had been an attempt at 
pairing. Then, after a period of rest on the open water, tlie 
birds swam together to'vvards the nest (which had been built 
the day before). When just outside the bed of reeds in which 
the nest was situated, the hen went into the passive attitude, 
on the open water. The cock came up to her, swam a few yards 
past her, went twdce back to her and away again, then went 
light into tlie w^eeds and himself lay along the water in the 
passive attitude. While he was doing this (or immediately 
afteinvards) the hen swam to the nest, leapt on to it, and sank 
dowm in the passive attitude once more. X^poii this the cock 
came up to the nest, jumped on to the hen’s back, and they 
apparentl}^ paired successfully, both birds meanwhile uttering a 
special shrill screaming cry. 

Here are various points to be noticecL The joint approach of 
the birds to the neighbourhood of the nest is invariable when 
they have previously been some distance away. When one bird 
is sitting, or when both are already close to the nest, as when 
building is in progress, the case is of course different (p. 533); 
but in the period between nest-building and incubation they 
seem never to approach the nest singly. 

The passive attitude on the open water close to the weeds and 
nest may or may not be assumed. In the three cases where 
this happened and Selous is absolutely sure of his facts, the bird 
that assumed this position was the female, and -was also the 
leader in the procession towards the weeds. (W e want to know 
more about tins. It seems probable, from otlier considerations, 
that it is a mere coincidence for the leader to have been always 
the hen; but, this being granted, it is quite likely that the 
leading bird -would be the more eager, and so wBuld hasten to 
j)ut itself into the attitude which apparently expresses readiness 
to pair.) In other cases the birds swam straight to the nest, 
and one of them ascended it and then w^ent into the passive 
position. ■ , 

Next, the way in 'which the cock swam about close to the hen 
while she was in the passive attitude, but still on the open water, 
fAa,s though about to pair ” (I quote Selous), is interesting. 
There must be a strong association established bet'ween the sight 
of the passive attitude and the desire to pair, so that the active 
bird shows its thoughts, so to speak, even when pairing is 
impossible (as when the passive bird is on the open water). 

When the passive bird has gone into position on the nest, it is 
very nearly always the case that the active bird comes up to the 
passive one and examines it or swims about a bit, whether an 
attempt to pair is afterwards made (Selous, ’01, pp. 180, 345) or 
not {lac. at. pp. 165, 344, etc.). Sometimes the second bird is not 
eager, and refuses to come near at all («3.,;g., lac, cit. pp. 172, 456). 
At other times {loc. cit p. 341^ and perhaps p, 181) an attempt 
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to pair is made, and the a.ctive hire! jumps up a|>|)a,rentlj 
at once, witlioufc any delay. In the Ciise observed I:)y me the 
a-ctive bird seemed very definitely to examine the passive one, 
])oking its l)eak down close to it; but the examina.tion \va,s very 
short, the attempt at pairing following immediately. 

When the active ]>ird is moderately eager l)nt not rpiite eager 
enough to attempt to pair, it may swim up to the passive bird 
i-i mimber of times, ea.ch time make as if to spring up, and tiien 
decide not to, but swim away .again. 

The assumption of the passive attitude by one bird is general]}-, 
so far as I ca,n see, used as an invitation to the other bir<l to 
pair ; peiiia.ps I shoidd express myself rabher differently, iind say 
that it aiwaj’s denotes rea.diness to paii*, and is generally used as 
prim Ctrl/ excitant — i, e,, it is the first sign given by either of tlie 
birds of readiness to |)air. This is well brought out by incidents 
such as this: — Both bii*ds are building the nest; suddenly the 
hen jumps up on to the nest and goes into the passive a.ttitude, 
every now and tlien raising her neck and looking I’ound at the 
cock (Selous, op. ciL). At other times it may be oid}’ a secoridary 
excitant — a mere syinl)ol. This may liappen when one bird is 
sitting and the other approaches the nest ; the sitting bird may 
then assume the passive position at each approacli of tlie otlier. 
Here the approach is the primary stimulus, and tlie assumption 
of the passive attitude is called forth by it, and not by interna.l 
causes. In this second case a less degi-ee of “ sexual feeling ” is 
presumably needed to induce the passive attitude than in the 
first case. ■ 

But we are going too fast. We must not omit to notice the 
curious action of the cock in himself copying the hen’s passive 
attitude. This action-— -one bird going into the passive attitude, 
the other coming up and examining it, and then going off and 
assiuning the same altitude — appears only to occur when the first 
bird goes into position on the open water (and not on the nest), 
ami even tlien not always. It seems, however, to happen in the 
majority of cases (tliough we are perforce generaliyJng froin veiy 
few instances). It looks as if it were a signal to the first bird 
tliat tlie secondxvas ready and willing to proceed further in tlie 
matter; for the birds after this may proceed together to tlie nest, 
wliere the first (^oc. cit. p. 180) or the secoml {ibid. p. 450) liird 
ascends the nest and assumes the passive attitude omui more. 
In other cases, however pp. 179, 454), tlie affair ended with 
the second birdls assumption of the attitude. Here it looks as if 
a. ■ ritual ceremony was ..■developing ■ out of ...a "useful action .(see' 
.■below)." . ■ ■ ■ 

As regards the actual act of pairing (or its attempt, w'-liich for 
our present purpose comes to the same thing), the tiro sexes seem 
here also to play interchangeable 7'ohs. In 1900 Selous sa w three 
attempts to pair, one apparently successful, two uiiKuceessful : 
in all three cases the active bird was the larger of the pair. 
In 1901 he saw two attempts, bo tli of which he thinks were 
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siiccessfiil : here tlie active bird wa..s in both Cioses tlie smaller of 
tlie pair. ■ 

if we could be sure tl.ia.t the 1901 paii* was tlie same that 
was there in 1900, all 'would be well: but we cannot be sure. 
There was a marked difference in the pairing-behaviour of the 
1900 and 1901 pairs — a difference that cannot he referred back 
to the fact that in 1900 the birds were building a true nest and 
were incubatingy while in 1901 they had only got to the lengtli 
of building a pairing-platform , In 1900 the smallei* bird (that 
we have so far prevSumed to be the hen) was moi’e forwai’d in 
invitation, while the active pairing-position was adojited by the 
larger bird alone; in 1901 the case was exactly reversed. It 
w'ouhl he, ill my opinion, moi’e I’emarkahle that such a; cliaiige 
of character shoidd take place in two birds in the space of 
one year tlian that the same water should be occupied by two 
different pairs— albeit but a single one — in two successive years. 
Mr. Selous, liowever, writes to me that for various reasons 
(e. the site of the nest, etc.) he is practically convinced that 
the birds were the same in both 3 ’ears. However, whether tlie 
pair was tlie same pair or not, in both years there was a. marked 
difference in size both of body and crest between the two birds 
of the pair, and, if all the books are not wrong, this should be 
quite enough to distinguish the sexes. Sometimes, it is true, 
tlie two birds of a pair are almost exactly alike ; but nowhere 
do I find it stated that the hen is ever iai’ger or lias a better 
crest than tlie cock. It is the part of the professional orni- 
tliologist to find out if this is ever so ; till then, we must be 
content to say tha;b it is extremely probalde that either cock or 
hen can play the active ” part in copulation — what we should 
visually call the male part. This can be more easily imagined 
in birds than in almost any other animals in which copulation 
takes place, but even in a bird is remarkable enough. Definite 
attitudes of the two participating organisms have been evolved to 
facilitate the passage of genital products in a definite direction : 
and here, hey presto I although the genital pi^oducts continue to 
pass in the same direction, yet the attitudes, developed only in 
relation witli and accessory to this direction, are at will reveivsed. 

This facultative reversal of pairing-position would certainly he 
1 ‘amarkable ; but even for the moment supposing that it does 
not ' occur in our Grebe, it would merely appear as the as }mt 
iin attained end of a process of sex-equalization which in this 
'' species ' has. already '.rim a ■' considerable course,'. This: process' 
consists in a gradual transference of all the secondary sexual 
idmrautnns o male to the female, and vice rerscc. In its 
general aspect it will be discussed later; here it will he sufficient 
to consider it in relation to the pairing actions alone. 

Let us see wliat is without doubt conimon to botli sexes in the 
Ch-ested (h-ebe to-day. First of all, we find that either cock or 
hen may lead the way towards the pairing-])! at form. Becondly, 
either cock or hen may assume the passive pairing-position (the 
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position that one would iia,turaliy cull /hmals) on tlie open water. 
Thirdlyj eitlier cock or hen may assume this position on tlie nest 
or pairing-platform. This is important, for tlie paii;i!ig-platif()rni 
is never ascended except for the purpose of pairing, or for this 
position, whicli we ina}^ call the beginning of, oi* the invitation to, 
pairing, and the nest only ascended for these two purposes and for 
incubation. Fourthly, wdieii one bird is in the passive position, 
the other, be it cock oi* hen, may come up to it, examine it, and 
make as if to leap up on to it, just as it often does before an 
actual attempt at pairing is made. The natural end of this 
sequence would be that, fifthly, either cock or hen might not 
only make a,s if to a,scend into the active position, Init actually 
do so. If the text-books are right in their descriptions of the 
sexes in tlie species, tlien w^e can say that this end has been 
reached, and that, as far as pairing-positions go, the sexes are 
interchangeable. If the text- books are wrong, tlien our evidence 
is simply^ insufficient. Here it can only be shown that, however 
incredible this reversal may appear, yet it is ciuite certain that 
in the Great Crested Gi‘ebe all the preliminary steps towards 
it have been already taken. 

Farther, Selous (loc. ciL) places on record some remarkable 
facts wliicli show that reversal of pairing-attitude <loes ta-ke pla.ce 
in tame Pigeons. Here he several times saw, immedia,tely after 
the act of pairing, the ‘^male’Mfird crouch, and the “ female/’ 
then get into the normal male attitude. Tlie act of pairing was 
tliem gone through a second time, but with the attitudes of tii© 
birds reversed. See also Selous ’02. 

We have therefore evidence that the full reversal can take 
place, and now only want to be certain that it lias taken place in 
this species. In any case we can say that characters (in tins case 
aititiides and aGtions only) of the female have been transferred to 
the male, as ivell as characters of the male to the female. 

We must now go on to consider a very different question, 
which is also well brought out in the pairing-habits of tlie Great 
Orested Gi’ebe : I .mean the gradual change of a useful action 
into a symbol and then into a ritual; or, in other words, the 
cdiange by which the same act which first subserved a, dfdinite 
purpose directly comes later to subserve it only indiredly 
(symbolically), and then not at all. The action in question 
here is the passive paiiirig-attitiide, and the Grebe is iuteresbing 
as .'showing 'ail three stages of. the, process • at . on© time-, tlie 
passive":. attitude, . em.ployed sometimes directly, so.metimes sym- 
'bolically,, audtsometimes ritually. .'■.Speaking .' phylogenetically, 
we.havethe'fo^llowing steps-;,;---:'-;' 

(1) The ascent on to a nest or platform, and the a-ssiimption 
of the passive attitude, are necessary if pairing is to take place, 
a.nd the passive bird must; get into position before the active 
bird can even begin its part in tlie coition act. 

(2) The ascent and the attitude are used hy the passive bird as 
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an incentive to tiie active bird, as a sign of readiness to pair. 
Tile active bird may or may not respond. 

(3) As a symbol, the attitude is obviously more importa-nt than 
the actual ascent on to the nest, since the attitude is used only in 
pairing, while the birds may ascend the nest for various purposes; 
and, in addition, the assumption of the attitude comes after the 
ascent, and is thus in time more immediately associated with 
the act of pairing. Thus the attitude by itself comes to be used 
on the open water (though always close to the nest) as a sign of 
i-eadiness to pair. A¥e may say that readiness to pair is indicated 
precociously — it is pushed back a step. Such processes of pushing 
back are very common in early ontogeny ; embryologists then say 
that the time of apiiearance of the character is ccenogenetiG (even 
tliough the cliaiTicter itself, as here, may be palingenetic). The 
phylogenetic change has here been precisely similar ; the only 
ditiereiice is thah the displacement a.ffects a mature instead of a 
very early period of life. 

(4) The attitude being now sometimes a mere symbol can be, 
and is, employed by either the active or the passive bird. In 
fact, wlien one bird employs it thus symbolically, the other 
usually responds by immediately repeating this symbolic use. 

(5) From useful symbolism to mere ritual is the last step — one 
that has taken place often enougli in various human ahairs. It 
appears that these actions and attitudes, once symbolic of certain 
states of mind and leading up to certain definite ends, lose their 
active symbolism and become ends in themselves. When I say 
that they lose their active symbolism, I mean that they are now 
not so much associated with readiness to pair as with the vague 
idea of pairing in general. Thus associated with pleasurable and 
exciting emotions, they may become the channels through which 
these emotions can express themselves, and so change from 
purposeful stimuli to further action into merely pleasiuTible self- 
exhausting processes (see below). It is at least hard to see how 
to explain such happenings as that described on p. 534, (c) 6, 
where first one bird and then the other goes into the passive 
position on the open water, after wliicli there is simply a 
resumption of feeding or preening. 

Another genexui point worth noticing is this : — In the case of 
this CIrebe the male has even less possibility of enforcing his 
dcvsires than the majority of birds. In a few birds the male is 
not so helpless. The ordinary Barndoor Cock, for instance, is 
often rather forcible in his methods. In the Wild Duck (d.m« 
hoscims L.) the drakes often kill the ducks by continued tread- 
ing*. Somewhat similar forcible pairing is recorded of the 
Mnim Bwsiri {Cggfiits olor). In such species it is by no means 
necessary for the race that the act of pairing should be par- 
ticularly pleasant to the female. In most birds, however, the 
female has the' upper, hand she can always' prevent ' the; cock 
* Huxky, Biol. GentralbT, 1912. 

,.pEOC. ZooL. Soc.— 19:14, '1^70, ■'XXX-YI. 
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froiu pairing with her, by simply running or fl}5ng' awn,y 
{cf. tin? Redshank, Huxley, ’12^). In oiu- Grebe \ve a.re a step 
further still : not only must the female (or the ijassive biial, if we 
want to be precise ; but tins is, for the present, com [hi eating tlie 
issue unnecessarily) be willing to pair, but she iiiust also take the 
first ste[)S — must a,seend a nest or platform and assume a spec.iaJ 
position — before the cock can think of pairing, liei'e, tlierefore, 
supposing tliat tlie functions of tJie sexes liad not been almost 
eqiiali}^ distributed, it would Iiave been necessary for tlie lien to 
ha,ve ha,d a strong impulse towards pairing ; it might be tliat sbe 
\vas iin|)elled directly by a violent physiological stimulus, or 
more indirectly by association, thi*oiig]i tlie a.ct being exti'einely 
pleasurable. 

The phylogenetic course of events is hard to disentangle ; we 
niiglit su])pose it to have been somewhat a,s follows : — 

(1) Owing to tlie need of a, firm support for pairing, it became 
necessaiw, as aliove set fortli, for tlie female to ta,ke the initiative 
in the act of pairing, by assuming a special position. 

(2) The male had thus no means of expressing liis readiness 
to pair [wliereas in most monogamous Ifii-ds it is tlie male, as 
one would expect, wlio takes the initiative : cf. the Warblers 
(Howard, T,3), the Redshank (Huxley, T2^), etc.]. 

(3) Meanwhile, quite independently, a, jiroeess, or tendency — 
call it what you will — had shown itself, by wliieli the cliaracters 
of one sex might be or tended to be transferred to the othei*, and 
inoe mrsa,. 

(4) This was seized upon by Selection (we ca,nnot a,s yet speak 
less metaphorically) and employed to supply the present want; 
the pairing attitude of the female was tra,nsfeiTed to tlie mate to 
give him, too, a means of expressing his readiness to pair — to 
enable him, should he wish it, as well as the hen, to take the first 
step towards tlie performa.nce of the act of copulation liy tlie pair. 

(5) As >so often occurs, tlie process did not stop precisely at 
tlie desired spot (we still speak in metaphors, for brevity’s sake) ; 
with the female pairing-attitiide was transferred tlie female 
[Miiring-instinct, and so came about the complete oi* nearly 
complete facultative reversal of tlie pairing habits, 

Tins natural}}’- does not pretend to be more tlian a, possilile 
selienie ; Imt it is worth W'hile setting out such a scheme, merely 
to show liow this “reversal of the sexes’’ could have comV 
about. 

(ii.) Courtship. 

I have started with the subject of coition, because the first 
thing I want to make clear about the courtship-actions is their 
total lack of connection with the act of pairing itself — a notalde 
fact, in which the (Grebe differs radically, of course, from many 
: other Rirds, especially those in ■'which the Se'xes cli'fier in appea'r- 
ance, e.g. tlie l3iistar(ior the Peacock, but also some' irr which' tlie 
look [ilikej.er//, the 'Reiislamk. ' 
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In relation to this, no doubt, is tlie fact ttiat pairing onh' takes 
place on the nest, and tha.t the nest is hiddeiV away ainoDg the 
i'eeds, while the courtship actions are, I believe, always gone 
through out on the open water. Tins, in itself, would not he 
conclusive evidence of total separation of the two sets of action Sj 
for the performance out in the open might ])e followed directly 
by a return to the reeds and subsequent pairing. But there are 
two further facts which make it conclusive. In the first place, 
one of the reservoix*s at Tring is complete! 3" hare of reeds, and con- 
sequently of Gfrebes’ nests too. It is, however, the richest in fish, 
a.iid niiinbers of Grebes fly over to it from the other leservoiis 
eveiy day, and at all hours of the dayq to feed. Now, in spite of 
the a,bsence of i*eeds, and so of nests, and so of the possibility of 
pairing, the birds interrupt their fislxing, or sleeping, or preening, 
to go through the ritual of courtship just as often on this 
reservoir as on an}- of the otliei-s. That is point number one. 

Point number two goes still further. 

I frequently kept individual pairs under observation for a 
considerable length of time, and then, if I watched long enough, 
always found that one set of courtship-activities would in point 
of fact be followed by a pretty long interval of resting or fishing, 
and that then this time vspent in every-day aflairs would lie 
again succeeded hy anotlier series of courtsliip-actions — a, prpof 
that these actions are wliat we may c*a.ll self -exha listing and not 
excitatory. The best record, because the longest, was on this 
vsanie reedless reservoir. I had one pair under obsei'vatioii for an 
hour and forty^ minutes (section 10, record 11). During that time 
they had six simple bouts of sliaking, and also two prodigious 
long bouts, followed each time by the diving for weed and then 
tlie sti-ange Penguin-dance. And between all these elaborate 
displays of sexual emotion, no sign (or possibility) of pairing — 
nothing but swimming, resting, preening, and feeding. 

I was thus— mucli against my preconceived ideas — driven to 
think of all the complicated postui’es and evolutions of courtship 
in the Grebes as being merelj^ an expression of em otion. 

The particular form of expression used is no doubt determined 
— predetermined —by the aiTa,ngeraent and innervation of certain 
structures which the birds possess : but the impulse to use the 
muscles and nerves is an emotional one — during courtship there 
must be ill the mind of tlie bird an excitement, a definite feeling 
of emotion. Let ns, to satisfy the physiologists, tiy to put it in 
teims of nerve-currejits. One member of a pair is continually 
seeing its mate at its side. This, in its present physiological con- 
dition, stimulates certain tracts of its brain, charging them npand 
up until they are in a state of considerable tension (mental acconn 
paniment 'State of difiiised emotional excitement). Fina.l]\% 
the tension imches the critical point, and a discharge follows. 
This <lischarg6 flows down hereditarily-determined paths, a ml 
actuates the muscles concerned in courtsliip (mental accotn- 
paniment violent and special emotion, quick! v dissipiting 

. 
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itself with a sense of soinetliing accomplished, something 
done.”) 

This merely i]idica.tes the possible material meehaiiism ; of tlie 
actiml, know next to nothing. However, l)y comparing the 
actions of the birds -with our own in circumstances its similar as 
possible, we (^an deduce tlie bird’s emotions witli mucli more pro- 
bability of aecimicy tlian wmcan possibly have aljout tlieir nervous 
pjrocesses : that is to say, we can interpret the facts psychologi- 
cally better than we can physiologically. I sliall therefore (with- 
out begging any questions wduitever) interpret processes of cause 
arid effect in terms of mind wlienever it siuts my puipose so to 
do — Aviiich, as I just said, will be more often than not. 

Let us take the pa,i‘allel from human affairs. Far* be it from 
me to go into the matter witli a heavy liand ; let ns inertdy 
look at a few familiar facts in an unfamiliar biological light. 
The courtsliip-actions ” of man are mostly predetermined by 
heredity : any }a:)ung couple that you like to take will he pretty 
certain to “ e.xpress tlieir emotion ’’ by holding eacli otlier’s hands, 
liy putting tlieir arms round each other’s waists, or liy kissing 
each otlier ; and of this last action kissing on the mouth is tlie 
“ liighest development.” Let us merely notice tliat these actions 
a.re not perhaps exactly jiarallel with what we find in the Grebe — 
that tliey are altogether more fluid, less fixed, and tliat they a, re 
sometimes less self -exhausting and more excitatory in cliaracter: 
on the whole, liowever, they a, re not very different. Moreover, 
in tlieir case we know a great deal aliont the aceoiiipanying 
emotions, either from our own experience or from wdiat others 
tell ns. To take only tlie most specialized form of human couif- 
ship-actions, the kiss ; although we know that it may act as an 
excitant (c/1 Dante’s famous lines on Paola and Francesca,) yet the 
accompanying emotion is in itself quite special, different from all 
others, and the emotional process is nsmilly something a-i?, tmdfllr 
mchy expressing itself in the action, and exha, listing itself in the 
process with a, feeling of inevita.bility. In the memory, howev'er, 
it leaves its trace, and a,s it were desires to repeals itself, lint 
only wlien the emotionaf tension sliall again ha,ve risen (think of 
■'Plato’s epigram to Agathon; or the lovers in Kicliard Feverel; 
or Romeo aiid Juliet). That will suffice to sliow wiiat I mean l)y 
,a .self -exhausting expreasion of- emotion. , Bucli a procc‘ss would 
be one that to the doer of it feels at the time almost inevitalile, 
though lie can only do it at certain mom exits. At otliex' times, 
determined by liis general mental state, (c/. section 10,. record ].), 
.■.■tli,'e' 'action,' however p-l'easant. to recollection, is'- not ^‘spoii- 
, taneonsly ” .-possible,' and ' if pierformed ,i'S forced .or .at, least 'not 
', inlly -.pleasnralile. ■ . When normallyexecuted, . the -action is accom- 
' ,'p-anied by 'violent, and pleasxxi’able.-.einotion,' -which ■ usually dies 
.' ■ clown, or changes, , into a ,q'uite different feeling-, one of satisfaction,', 
ineaui while',', leaving -its, .inark in the. memory.,',, .'Its -recollection 
then acts as a' partial , stinmlus, so''that .next time it -is a ' little, 
more easily,, pex-formed* ■’ 
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This will, in the first place, show how difficult, and almost 
inevitably futile, it is to try and' deal with the emotional essence 
of tilings by the methods of “ ordinary biology ” ; I think, how- 
ever, that it will serve to explain what I mean by a self-exbaust- 
ing expression of emotion, and cviil give the point of view from 
which to look at the facts of the G rebels courtship : let ns iio'iv go 
on to exajiiine the facts themselves more systematical ly» I will 
take the different forms of courtship- action one by one, describe 
their usual occurrence and their relation to other actions, and 
then mention the most important vai-iations or exceptions that I 
have seen. 

The various attitudes already described are combined into 
definite actions or ceremonies. 

(a) The simplest form of courtship-action is the hout of shaking, 
of which I have described a typical example. As Jilread}" seen, 
shaking may take place either before or after other coiirtslnp- 
actions, but in perhaps the majority of cases it is not thus a link 
in a chain of processes, but a single self-originating and self- 
exhausting process. It varies a certain amount in intensity and i ii 
length, and also in the amount of habit-preening that takes place. 
Of this there may be none, or, towards tbe end of a bout, thei’e 
may sometimes be more preens than shakes. The bouts seem, to 
the casual onlooker, to start themselves — in reality, I think, each 
bird excites the other. One gently shakes its head under the 
force of rising emotional tension ; the other bird had not quite 
got to that stage, but the sight of its mate shaking acts as a 
stimulus, and it too pricks up its head a little and gives a shake. 
Tliis reacts on tlie first bird, and so the excitenient is mutually 
increased and the process fulfils itself — a veiy good exa.rnple of 
‘‘ crowd-psychology,” and also a good example of an epigenetic 
process , 

There is one well-marked variation of this form of courtship 
which seems to denote a., higher level of excitement ; it is especi- 
iiWy common when a third bird has intruded into tlie domestic 
haiMnony of the pair and has been driven oft‘ (section 5, iv.). 

Here the beaks ai‘e pointed somewha.t downwards, the neck 
brought a little foinvard instead of vertical, the whole head 
brought forward and curved over, and the ruff erected more than 
usual (fig, 6). This attitude is almost always confined to the 
beginning of a bout, the birds sooner or later relapsing into the 
ordinary position. 

The bout of shaking is not only the commonest form of coiirt- 
ship-a.ction, but it also forms part of all the other more elaborate 
forms,. • It 'always ends the series nf 'actions, and; often, begins, 
them as well. ■ It is as it w^ere the foundation on which they.are: 
built, and 'was probably (if-I.nmy express', a mere ' opinion) ',the' 
earliest to appear ifi' phy,logeny.. ■ 

The , other ceremonies -of ■ courtship , are , all- .formed,' : by ' the' 

' See, alsop. 644,, 'w'lxere''mife,khxiwonk,shHke,,aa'd, tlie 'other WftMs 'to. 
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coiiil)inat.ioii, in VMrious a.rrangeinoutSj of the s]ia,kii)g--])Oiit, the 
'DimdreJUTj the Gat, the Ghojst-dive, tlie weed-tihels:, su'hI the 
lh 3 ngnin-(iaoee ; ii,i addibioin tliey niay be JsliglAtl}' luodified by 
-jealousy. 

They call l)e divided into two groups: (1 ) those iu wldeh the 
Ga.t-positioii ])lays a proiuiiieut part, aiul (2) tliose into which 
weed-carrying enters. Let us consider them in tlris order. 

Tl\e Oat-position forms a part of two quite distiuet ceremonies, 
which, simply for thes.’ike of ready reference, I. shall call the Vere- 
■'mom/ of iJlseiweri/ a.nd ihe Display. The lirst of tliese is gone 
through, as fm* as I can make out, when tlie two ]>irds of a j)a.ir 
find and I'ejoiu each other alter being se[)ara.ted for some time. 
Tlie second always occurs in the middle of a bout of sliaking; on 
sucli occasions I |)resiime that the shaking lias not been ‘\self- 
exhaiisting,*’ but that tlie emotional excitement that accompanies 
it has reached a slightly higher level tliaii nsiml, witli the result 
that it overflows into a new nervous channel, and so expresses 
itself in this new way. 

(b) The Ceremony of Discovery. — A, typical case has already 
lieen described (p. 497). I should interpret tlie facts thus : — The 
two birvls of a pair liave become separated ~perba})s tliey ha.ve 
gone off fisliiiig in different directions, or one lias iieen on the 
nest and the other has not stayed near hy. They wisli to rejoin 
each other. To this end the bird tliat is searching puts itself into 
a special attitude, which is probably adapted for uttering the 
special cry only heard on such occasions, and cruises about, alter' 
natiiig its signal'Calls with moments of looking a, bout it. On 
hearing the call, several neighbouring birds will usually prick 
up their necks and look about them; but I believe tiiat it is 
iisvially only the searching bird’s true mate wdio takes any fui'ther 
interest (this \voidd doubtless depend on the emotional sta te of the 
neighbouring birds). Once this discovery of the missing mate has 
lieen made, a special eeremony takes place to celebrate the event. 
Thb cereniony is a peculiar one, and is practically con fin eil to these 
occasions of discovery ; very possibly the memory of the ceremony 
and its excitement adds to tlie eagerness felt by one liird of a |>air 
to rejoin the other. The eeremony itself iisuany consists in 
tins— the bird has been discovered diNes, upon which tlie 
seared 1 cm puts itself into what I have called tlie Oat-attitude, a 
bizarre but beautiful position obviously recalling the elahorat.e 
displays of many other birds. In this attitiide the searcdier waits, 
almost always in a state of greal excitement, as sliowii by its 
turning itself lutlier and thither, from side to side. It is stimii- 
iated to this excitement by the diving bird: first of a, 11, as the 
dive is very shallow, the ciiver’s approach is marked by a swift 
ripple of the surface ; a.nd then, when the diver at lengtli appears, 
it is in a shape as unlike that of everyday life as is the ‘^ Cat- 
position” of the searcher — albeit the two are at opposite poles of 
the Gl*ebe^s capabilities. Bometimes the diver emerges when only 
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a. few feet from, tlie searclier. I’his is merely to :recoiinoitre Lis 
position ; Lead and neck alone a.ppear, the crest not erected, and 
are swiftly withdrawn again. T),ie final appearance takes place 
almost always beyond tlie searcher, and the bird emerges with its 
buck to the otiier, facing it onl}^ as, revolvii,ig on its axis, it settles 
down. Tlie performance always ends with a liout of shaking. 

Although in my “typical ” cases tiie sea.rcher has always been 
the female, N’et the male may also search for his mate in the same 
^\’ay. ]. have watched an obvious cock in the regular Dundreary 

(search) attitude for a long time; only on this occasion no mate 
responded to the call. Farther watching is necessary to see 
wli ether it is merely an accident that my searcliers have usually 
lieeu hens, or whether my observations represent reality. (It may 
possibly be connected wutli the fact that tlie hens seem to spend 
more time on the nest than the cocks ; lint this is mere con- 
jecture.) 

(c) The IJisplaj/ Ceremony is quite different. The birds are 
ali'eady together, and the display is simply a form of excitement 
similar to the bouts of shaking. In typical cases tlie pair will be 
indulging in a bout of shaking; siKldenly one of them fiies off a 
few yards and puts itself into the full Oat-position, sliowdng its 
circular ruff and white-striped wings to its mate. There is no 
diving, however, and, after some seconds' displays the birds swim 
together and there is another bout of shaking ; after tliis tliey 
simply swim off, or separate, or feed. Eitlier cock or hen may go 
into the Cat-attitude. In one case the first bout of shaking had 
been preceded Itya ‘‘flirtation” (p. 5*21) on tlie part of the cock. 

To show bow one ceremony may blend into another, I adduce 
the following instance : — There wms a regular Discovery Ceremony, 
the lien calling to the cock, but with this difference, that they 
swam together, shook, and the hen flapped off and went into the 
Cat-position, and that only then did the cock I'emember, so to 
speak, to do the ghost'dive (p. 498). Another mixed “ ceremony,” 
this time more closel}^ related to pure display, is related on p. 547. 

{(1) Finally comes the ceremony of the FeMgmn-clance. I have 
little to add to the description already given (p. 499). Twice, 
curiously enough, a single pair was seen to perform the dance 
twice in a morning. This might imply that some special physio- 
logical state, probalily oF high excitement, w-as necessary for the 
act, for I only saw it on two other occasions, and Selous only saw 
it once. ' ' ' ' 

The performance can only be gone tbrongb when both 
axe equally excited ; for instance, once (p. 547) after a bout of 
shaking the cock dived and fetched w^eed from the bottom. The 
hen, however, was not stimnlated to do so too, and when he came 
up he found no ans’wering stimulus, and so dropped the weed as 
he swam' towards his mate; ^ ■■■ ■ 

'.There is no reason/for supposing even this elaborate; ceremony 
'to have '.'any' direct /relation: whatever witii/Coition, vltAS; ai.form^ 
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of excitement and eiijojment, seemingly as thrilling to tlie bii'ds 
as it is to tlie watcher, but, like all the other eourtship-actioas, 
self-exhausting. 

Yery interesting ^mncomplete stages in development” of this 
cereniony 'were seen in one pair of birds, ranging from simple 
diving to the complete ceremony (see below). 

(e) Other Co'tiriship Vereincmies^ 

( 1 ) Bach-to~ hack Cerem ony. 

There are considerable individual variations in tlie coiirtsbip- 
activities of the Grebe, and I have seen occiiri*ences which rmiy 
well be interpreted as rndiments of new ce}*emoTiies. In one pair, 
for instance (section 10, record 12), the birds almost always went 
into a foiinal back to back, or rather tail to tail, attitude after 
each bout of shaking. 

(2) Diving Ceremony. 

Other actions seem to stand in some relation to tlie more highly- 
developed ceremonies. For instance (pp. 545, 552), simple di\'ing, 
either by one or both birds, without any fetching of weed fr4>m 
tlie bottom, is introduced as pjirt of the coiu-tship between the 
two bouts of shaking. 

(3) Weed-trick Ceremony. 

Ill still other cases, the weed-trick is gone through and is 
followed immediately by a bout of shaking. Jn both paii*s in 
wliich this was vseen, one bird alone brought weed, although in 
one pair (not in the other) both had previous]}' dived. 1 am 
inclined to believe (but more observations are needed) that two 
distinct ceremonies are here involved : first, the fetching ami 
offering of weed by one bird, nsnally the cock, to its mate; and, 
secondly, a typically ‘ ‘unit vial ” ceremony involving simultaneous 
diving of botli birds of a pair : and on to this latter the “penguin 
dance ’’ 1ms been grafted. 

The offering of weed is strongly reminiscent of occnrrences in 
the sex-differentiated, non-mntiml courtships of other birds, such 
as the 'Warblers, where the cock often carries leaves or twigs 
ill liis mouth during sexual ecstasy (Flo^ivarcl). It seems to me 
probable that, since diving is necessary for iveed-fetching, the one 
has come to lie associated witli the other, and the two cereraoiiiie«s 
have come to be mixed up : in the extreme case on one side there 
is no iimtual ceremony— only an offering of weed by one bird to the 
other; at the ether extreme we have the complete penguin dance 
as described on p. 499, wdi ere both cock and hen bring up w^eed ; 
and as intermediates' we 'have mutual diving' (p. 552) and mutual 
diving where the cock alone brings up weed (p. 552, end). 

Taken all in all, the courtship is chiefiy nmtued 
exhcMisting': excitatory, secomlary-sextml forms' of courtship 

"'suclvas weed-offexing :or pure .display serve not as'' excitants to 
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coition, as in most birds, but as excitants to some furtlier act of 
courtsliip ; and this is always a miitiial and also a self- exhaust ing 
one. l.he excitants to coition are of a very special nature, and 
are symbols, rather than mere general excitants. 

Ilahit-Preening^ (See p, 497.) 

This is very frequent, occurring in about half the bouts of 
shaking seen. The more excitement, the less preening, seems to 
be the rule ; long bouts may sometimes degenerate into practi- 
cally undiluted preening, the head simply being brought more or 
less up, but not shaken, between the “preens.'*’ It is always tlie 
hind end of the wings, I believe, which is raised and let fall by 
the beak. 

In some way there must he a strong association between 
preening and head-shaking in the Grebe, for solitary birds who 
were really preening themselves I have several times seen raise 
their Iieads, slightly bristle their crests, and give a rudimentary 
shake. Why or how the association has taken place is more 
difficult to say. I certainly believe that tlie action I call habit- 
preening has been derived from true preening, and has been 
oeremonialized in the process of becoming part of a courtship- 
action. For the present we must leave it at that. 

‘ ^ Haihi i-Sh ahhig. ’ ’ 

That for some reason there is a very real association between 
shaking and preening is shown by tlie following facts. When 
actively engaged in real preening of themselves, the birdvS are 
often seen to lift their heads, give a rudimentary shake or two 
(without erecting ears or ruff) and then go back to business. 
This is generally seen when the bird is engaged in preening its 
hinder’ parts. We have observed it in autumn as well as in 
spring, and so it presumably takes place the round ; there is 
thus obviously a real association between the preening and the 
shaking, and the shaking is not a mere release of simpler sexual 
energy. 

This is exactly the converse of what I have called ^Giabit- 
preening,” and may therefore appropriately be styled “ habit- 
shaking.” 

There is thus a single^association with a two-fold result. How 
it can possibly have arisen, or what purpose it can serve, remains 
to me at present an absolute mystery. I leave it as a puzzle to 
future bird-watchers and comparative psychologists. 

Fighting hetnm7h Cocks. 

I saw very little of this beyond mere hostile expression (p. 521 ). 
Once, however, I saw two birds actually grappling : one was 
struggling half-submerged, while the other was more or less on 
top of it, and had hold of the feathers of Ihe back of its opponent’s 
Iieadi'' After- some considerable'- splashing' and . struggling, they- 
separated an d;'"Swam "apart.' ■■■ ■ - -h- 
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In birds wliich pair up early and remain ^‘married” for the 
season, like the Grel)e, one would, of coarse, not expect to find any 
of the regular combats seen in other species. It would be inter- 
esting to see whether there is more fighting in Feb.riiai-y, during 
the actual pi-ocess of pairing- up. 

The (question must now be 2 >ut — ‘‘What for?’’ What is tlie 
good of ail these divings and posturings, these actions of courtship, 
these ‘‘ expressions of emotion”? To wiiat end are colours a.nd 
structui'es developed solely to be used in tliein, and what retui'ii 
is got for tlm time and energy spent in carrying' them out ? 
They a, re common to both sexes, and so iiave nothing to do with 
any forrn of true sexual selection ; they are self-exhausting pro- 
cesses, not leading up to or connected with coition, and so cannot 
be sex Hill excitants in the ordinary sense of the term. 

It mast 1)6, however, that they fulfil some function ; and I 
l)elieve I know wliat this function is. I believe that the court- 
ship ceremonies serve to keep tlie two birds of a pair together, 
and to keep them constant to eacli other. 

The Great Crested Grebe is a species in wliich the two sexes 
play nearly equjil pai-ts in all activities concerned witli the family. 
The cock shares equally in nest-building, nearly equally in in- 
cubation and early care of the young (it is only later tha.t tlie 
young pass into the care of a single parent, probably the female, 
see Pycraft, ’i 1). Thus, from the point of view of the species, 
it is obviously of importance that there sliould be a form of 
"‘marriage” — a constancy, at least for the season — between the 
members of a pair. The same result — marriage- — is observable in 
such a species as man ; but in man the main cause is a division of 
labour between male and female, whereas in tlie Grebe the sexes 
have been made as similar as possible. It would seem tliat the 
Grebes’ family affairs lia.d simjily required more hibour to be spent 
on them, and that Evolution had happened to go along the simple 
path of increasing the quantity of labour, by liringing the male 
in to do female’s work, instead of improving the quality by 
a.dopting the piinciple of specialization. 

Birds have, obviously got to a pitch where their psychologictd 
states play an important part in their lives. Tims, if a metliod is 
to be devised for keeping two birds together, provision will have 
to be made for an interplay of consciousness or emotion between 
them. It would be biologically enough if tiiey could both quite 
blindly, and separately, attend to the common object— nest, 
eggs, or young; but with brains like theirs there is bound to be 
a consideralile amount of mental action and reaction between 
them. All birds express their feelings partly by voice, and very 
kirgely by motions of neck, Avings, and ta.il ; and not only this, 
Imt the expi'ession can be, and is, emplo^^ed as a form of language. 
This being so, we have here a basis on Avliichcan be reared various 
emotional methods of keeping birds of a pair togetlier. As 
always, selection of accidental variations has led to very divei'se 
re.s lilts :; so that we see tliis ‘feinotionabeompanioiisliip ” playing a 
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part in ina-ny a.ppareiitly vei'v different actions of birds. Herring- 
Gulls sit 01 “ stM.nd close beside ea.cb other for hours together, 
occasionally rousing themselves to a joint ceremony of sliaking 
their necks. As the Snipe drums overhead, thei‘e is often a call 
f rom tlie inarsli below. Many birds when paired are always calling 
to eacli other, and probably singing birds sing pai-tl}^ to their 
mate; Dabcliicks have a special spring note, usually given as a 
duet. As a, veiy simple ease, I have seen a pair of Blue Tits 
very recently paired up -who, although feeding, were perpetnall}" 
catling to each other and at frequent intervals coming close up 
side by side ; it was perfectly obvious that they simply took 
pleasure in each other’s presence, like the engaged couple that 
they 'were. 

We Imve thus the following train of reasoning. Many birds 
must he kept in pairs during the breeding-season. This may l)e 
partly effected l.)y the instincts of the separate birds — the instinct 
to build a nest, to sit on eggs, to feed young; and partly by 
instincts wliieli only can hud play wdieii tlie two birds are 
together. These latter a.re often very emotional, and the court- 
ship habits of the Grebe afford a very specialized example of this 
emotiomil bond between members of a pair. 

If my contention is correct, it is clear that many actions and 
sti‘uctiires solely used in courtship are of use to the species, and 
not only to one sex of the species; these therefore must be 
maintained by Natural as opposed to Sexual Selection. 


(iii.) Nest- building. 

I rely almost entirely on the observations of Selous (’01, and 
see my Summary, section 8). 

Matericds. — Selous’ nest was made mainly of dai'k ribbonj 
weed, fetched from tlie bottom. Some surface-weed was akso 
used. Besides tliis, such objects as \vatei‘-lily stalks and large 
water-logged sticks aT*e occasioiiallj employed, the latter seeniing 
to help anchor the nest. To steady the nest still further, the 
weeds are often woven among the stems of growing water-pla-nt>s. 
As with other birds, the materials vary with the situation. In 
Arundo-beds the nest is very la.rgely made of bits of reed-steni, 
tbougli always with some weed ; while elsewhere no i*eed is used 
at all. ' ■ . 

Tim£, etc . — The main bulk of the nest appears to be built very 
quickly—in a few hours, in fact. This main portion is alwa 3 "s 
built in the early morning (as with many other birds), and while 
on one 'day there may -be no nest to be; seen, by the next" it may 
be nearly completed. In this very active building both cock and 
hen ''often Taka; qjart '"simultaneously ;''■■■ they,; 'vvork- very hard,' 
averaging' between, them /.more- -.than ■■ two ' cargoes of weed every, 
minute,,- and , going on 'for.'Tialf "an ".hour,,, or an^Iiour '„at' a;,, , time 
witliout stopping. : 

, After oiie 'nest ' has-been built, "'anotiier,:'inay 'be;:'Stiirted':'(a 
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nearly fiiiislied) next day at no great distance. In tlie case 
noted by Selous, during the building of each ne.'^t tlie cock 
built liimself a platform or rudimentary nest close to the bank 
and not far from the nest tliat was in progress. In the con- 
struction of tliis the hen did not share. 


FuNCTlO^''S OF F’FST, 

There seem to be at least three kinds of nests — the true 
nests, the pairing platforms, and the cock’s platforms. 

(1) The true ne.sts are bulk}^ structures, ri.siiig well out of the 
water. A single pair of birds may bnild more than one. In one 
of these the eggs are finally laid. It is not known whether a pair 
alwa.ys build more than one (probably not), nor whether, if more 
than one is built, it is always the last that is cliosen to i*eeeive 
the eggs. 

(2) The pairing platform (one seen by Selous and one by me) is 
a sodden, mes.sy-looking structure, apparently much trodden 
down, and practically flusli with the surface of the w'ater. It 
seems to be used, only as aftbrding the necessary support for tlie 
action of pairing, and is apparently built some time before the 
true nest, g, Selous (’01, p. 339 se^g) watched a pair for 
three weeks and saw no nest except a single platform, whicli 
was used exclusively for pairing (and pairing actions). It is 
distinctly improbable (from the appearance of a.ll true nests that 
I have examined) that such a platform would be built up and 
turned into a true nest, though no evidence on this point is 
forthcoming. 

What is certain, however, is that pairing need not always take 
place on such a platform, .since Selons saw it occur on a. true nest, 
and one wliicli had probably one egg already in it. It appears to 
me likely that such platforms are built eai*]j in tlie season, when 
only copulation (or the preliminaries thereto), and not incubation, 
is in progre,ss. Then, later, true nests are iiecessaiy to lay tlie 
eggs in, and once tbe.se are Imilt copulation can take place in 
tliem, just as well as on the platforms — i, e. the platform .s are only 
temporary expedients, rendered nece.ssary by the birds’ pairing 
habits, and would thus phylogenetically appear to be degeneiute 
nests. ' 

, (3) The platforms of the cock. These, too, are ^ imperfect 
structures, and are probably also degenerate nests. In tlie ca.se 
observed by Selous they were built close to the bank by the cock 
alone, during the construction of a true nest close by. When 
built, they were lused (by the cock alone) as resting- place.s where 
he sat or, more frequently, stood. 

Their true purpose is hard to see. It cannot be that the cock 
needs a resting-place more than the hen (unless — merely to state 
a.caael— -we suppose: that, ,in .the' month ,of May both sex€.s need 
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to resfc on some firm support more than at other times, and that 
the hen incubates more than the cock, so that he has to build 
himself an extra resting-place). Possibly such platforms have 
something to do witli receiving the young after hatching, and 
are built precociously. But tiiis is mere guesswork — fiirtlier 
watching must reveal their secret. Mr. Selous, in a letter to me, 
says he thinks now that the platform is due to an aberration of 
the nest-building instinct in the male. From Selous’ own records, 
however, it is clear that the male ceihainly uses it to rest on. 

Differences in building of the different hinds of nest. 

The bulk of the true nest is built by both birds together in a 
very short time. After that, it seems to be casually added to 
during the time of incubation. This is useful, for the nest w-ould 
otherwise get gradually pressed down into the water. It also 
tends to lose its slightly cupped form, and to remedy this the 
sitting bird may often be seen to pick bits of weed from the inside 
or the outside of the nest and lay them on the rim. 

The cargoes of w^eed brought during incubation are often very 
small compared with those brought during the first building of 
the nest, and the whole action seems often to have rather the 
stamp of a ha.bit about it — “ I am going to the nest, so perhaps 
I had better bring a weed or two along.” 

During the main building, one bird sometimes sits on the nest 
for a short time ; during this period one bird might also lie along 
the nest in the passive pairing position, as an invitation to the 
other to pair. But apparently pairing and pairing-actions are 
gone tlirougli more often when the bulk of the nest is finished, 
or when a platform alone exists — nest-construction thus ap- 
pearing to use up most of the emotional energy of the birds. 

The cock's platform, — It would be interesting to know if this is 
always made during the construction of the main nest, or if 
sometimes the cock set about it in cold blood, before or after the 
true nest was finished. It is quite possible that the cock and 
tlie hen stimulate each other to active nest-building as they do to 
courtship activities (p. 511), and that while they are in this 
excited state, and only then, some of the nest- building energy is, 
in the cock, diverted to his platform. 

The pamng plafform, — This (only one recorded case) -was 
already bnilt when Selous first noticed it. Only snmil pieces of 
weed were added to it, and usually in a very perfunctory 
manner ” (Selous, ’01, p. 342). After one bird had unsuccess- 
fully invited the other to pair, it often manipulated the weeds 
a little with its bill ” before coming off the platform. 

We thus badly want to know about the huilding of the pairiBg 
platform ; and also whether, during its con struetiony the cock 
builds a platform for himself, as he does during the building of 
.the true nest.,. 
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Share of the sexes in nest-lmllding. 

Tlie only a, re based on tlie actions of a single pair— "tbn.t 

observed by Selous in 1900 ; we must not, tlierefore, ^generalize 
too far. HowcYer, certain tilings enierge ck^arly. Botii sexes 
work vigorously at tlie nest. During nest-building, the coclv 
builds a platform by and for himself not far from the nesk In 
this particular pair the cock seemed slightl}^ more active in nest- 
building, though the hen was more skilful. This iiiay be, and 
probably is, merely a,n individual trait. As far as the building 
of the true nest goes, both sexes seem to be at least as similar as 
tliey a.re, for example, in appearance and in courtsliip habits. 
The mysterious ])latforms of the cock reniaiu as one of the few 
truly secondary sexual characters of tlie species. 


Psychology, 

It seems probable that the same sort of psycliological niechanisni 
liolds here as in courtship. Fetching weeds from the bottom and 
piling them in a heap is an instinctive act affording pleasure or 
relief. Althougli it is much easier to iimagine a bird deriving 
pleasui'e from solitary nest-building than from solitary courtship 
action, yet here, too, it seems as if the cock and hen are mutually 
stimulated to activity. This is, at all events, an eminently useful 
trait, for it ensures that the nest shall be quickly built, tliat 
the pair shall keep together, that they shall build one nest at 
a time (instead of two, perhaps widely separated ones), and so 
forth. 

That it is pleasurable may be further inferred from tlie fact 
that when the fever is upon them the birds may build two L-irge 
nests in two successive days (Selous, loc. dt), Thi.s may seem 
wasteful, but hei'e, as iu so much else. Nature indulges in a 
considerable reserve — better too much than too little. This is 
the ease with reserves of food, our own appetites, tlie number of 
times which most animais pair, the number of unpaired males 
in polygamous species and in Bees, etc., etc. Here, perhaps, tlie 
reserve is indirect rather than direct ; it may not even be any 
advantage to have built two nests instead of one, but it may well 
be an advantage to have such a. strong nest-biiildiiig instinct tliat 
two or more nests ha.ppen to result, instead of one. 

BTnally, again, as iu the courtsliip, association plays its part. 
What has once been done with pleasure, is done again easily as a. 
habit. So when a bird is near the finished nest, and especially 
wdien the birds a.re there together, weeds are often added, but 
almost always in a more or less perfunctory way. 

Why, after one bird has unsuccessfully invited its mate to pair 
on the platform, it should often dive and bring weed to the plat- 
form, I do not fully see. We can only say that diving and weed 
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are connected by separate and perhaps round about loental patlis 
with iiest-biuJding, courtsliip, and pairing; and that what we 
know is only an outline of the birds' behavioiir. 


(iv.) Relations of different pairs to each other. 

(Fuller details are given in Part II.) 

The Great Crested Grebe, as "we havealready seen, pairs up veiy 
early in the season. What is the relation of the pairs of birds 
to one another ? 

As a general rule, tlse two birds of a pair seem to take very 
little notice of the rest of their species. Occasionally, however, 
there is some contact. There may be jealousy on the part of one 
bird, and this jealousy may, in any particular case, be merely 
precautionaiy, or actually justified by flirtatious behaviour on the 
part of the other bird of the pair ; or there may be hostility 
between members of one pair and members of anotlier. 

Simple hostility is the rarer of the two : the onl}^ reason I can 
discover for it is the trespassing of one or both birds of a strange 
pair upon the territory of another (p. 558). In its syiniitoms 
there is nothing very remarkable : the birds go into the threaten- 
ing Dundreary-attitude, often barking ’’ angrily at each other ; 
finally, one may fly or dive at the other and drive it awa.y, but 
often the veiy mild foi*m of hostility iiivoh ed in staying quite 
still, assuming the threatening attitude, and barking at the 
enemy (who is also doing the same) is all that happens. 

It is much more intei*esting, however, to find in these birds 
•what we had best call fiirtation, as an n,ecompaninient to their 
monogamy. The whole thing is very human ; when one member 
of the pair is rather excited and the other is either lethargic or 
far away, there is no channel for the relief of its excitement. If 
a bird of opposite sex is in the iieighbonrhood, however, this 
would provide the desired relief, and the result is that the 
“temptation” is often too strong, and a bout of simking ensues 
between two birds who are not mated. I have never actually 
seen such flirtations go beyond a bout of shaking ; there is no 
reason that they should not, except that, as far as I could see, 
the bii'<is did not seem to be used to each other, so to speak, 
and so their excitement often cooled down very quickly. 

If the rightful mate sees what is going on, it is always 
roused to action, bow’ever lethargic it ruay have been before. 
It drives the odd bird away (often by a subaqueous attack with 
the beak) and then almost always has a strong bout of shaking 
with its mate. Thus all tlie anger of jealousy is directed against 
the usurper, not against the mate— which again is distinctly 
bnnmn ! Tlie “ erring spouse 'I is always equally ready to shake 
with his mate as with the iertiitm -and often more so. 

•Here,; again, the'' sexes /afe^qualitatiyely alike — either will take, ' 
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tlie initiative in. flirtation, altlioogk from my reco,rcls the cock 
seein.s to do so latlier oftener than the hen. 

Whei‘e tliei;e is a simple pleasurahle ceremony, for whose 
pei'foiMiiance two birds are necessaiy, it would seem quite natural 
til at flirtation would occur. If tl:ie cereoiouy is an advantageous 
one, flirtation represents an overshooting of the mark lyy Na,tura,l 
Selection — a, slight disharmonj. Adultery ’’ I would think very 
improbable in this species, since tlie act of pairing is connected 
with a nest, built jointly by the pair, in a defi.nite spot of their 
^wn territory . 

(v.) Other Activities. 

Tncuhatio7i. 

It jippears tliat both sexes sit, but that proliably the hen sits for 
a much longer time. Mr. A. T. A. Ritchie informs me that when 
tliere is a, punt near the nest and tlie hen does not Wfint to retarii 
to the eggs, the cock will often drive her to her duties. 

Care of the Young. 

After the young birds aro hatched, botli parents at-tend on 
them for some time ; but later in the season, wiien the young are 
half" grown, the observations of Mr. W. P, Pycra,ft (Py craft, ’ll) 
make it certain that oniy a single bird, probably the ben, looks 
after the brood. 

Thus here there is no complete and qualitative division between 
the sexes, except in this last p<articiilar. 

There is, however, rather more of a quantitative division than 
usnal. 


6. Discussion. 

There are various considerable difficulties concerned with the 
courtship -structures and actions of the Great Crested Grebe. 
In the first place, it is clear, from what has been said, that in this 
bird there is no sexual .selection in the ordinary sense of the 
word; the cxa^st and the courtship-actions are almost identically 
developed in cock and hen alike. 

On the other hand, the ci'est is only fully developed in the 
hreeding-season, thus resembling true secondary sexual characters ; 
and, as I have pointed out (Huxley, ’12^) it is used only in 
courtship, so' that i,f not secondary, it is at lea.st “ sexual.”' 
Furtdier, the crest is smaller (thongli but slightly) in the 
female than in the male, a fact which it is, at first sigl it, simplest 
to explain by assuming that the crest was acquired by the cock 
as a secondary sexual character, and has now been almost com- 
pletely transferred to the hen {cf similar transference, complete 
or incoraplete, in Lycasnid and other butterflies (lAeis maim), 
Reindeer, mammae of mammals, colours of many birds). We 
■mdlb revert' to this point. 
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The courtshi}3 actions^ however, can scarcely be explained by 
transference. The Pengiiin-clance, for instance, can never have 
been anything but a joint ceremony, eqnall}^ shared by both sexes. 
Furthermore, even in the Dabchick, although it (and it alone in 
the subfamily) lacks all eourtship-structin*es on the head, there is 

joint courtship-action— the two birds come face to face, stretch 
up their necks, and emit the well-known cry. Tliis being so, it 
is fairly clear that the ancestral courtship-actions of tlie Grebes 
were not in the nature of a display by one sex, but were joint 
actions of the pair. There is nothing especially remarkable in 
this. The display- courtships are, on the whole, more striking, 
and so have been more frequently described ; but (to draw on my 
own limited experience) 'flazorbills and Herring-Gulls ha.ve very 
well-marked joint courtship-actions, although the actions are 
associated with no special structures whatever, and Selous has 
described other siicli actions in Swans, Divei'S, Guillemots, 
Fulmars, and otlier species. 

I should put forward the theory that the courtship-habits of 
birds are based upon at least two totally different foundations: 
in the first place the actions gone through hy males alone, appa- 
rently as the direct result of sexual eagerness [solitary actions), 
and, in the second place, the actions gone tlirough by male and 
female together, and perhaps often (though by no means always) 
connected or associated with nest-building {comhmecl actions). 
Primitively in neither case would there be any special structure 
or colour associated with the action. For solitary actions this is 
well seen in the dowdy Warblers, so fully described by Eliot 
Howard; here the cocks resemble the hens, but go through 
elaborate droopings of wings and fannings of tail, with bristlings 
of feathers on throat and crown. Later, Sexual Selection has 
stepped in, and naturally enough has taken wiiat "was already 
given, and added to it. The same instinctively-displayed parts — 
wings and tail, throat and crown — are the parts which are 
especially singled out for the development, first of special colours 
(Finches, Woodpeckers), then of special colours and structures 
combined (Turkey, Argus Pheasant, Blackcock, etc.). In com- 
bined actions a similar process has been gone through. In the 
Herring-Gull and Razorbill we have the instinctive actions pure 
and simple — a direct outcome of nervous excitement. Then, 
again, something has stepped in and used what was thus provided, 
and we get combined actions displaying colour (coloured mouths 
of Fulmar Petrels, Selous), and finally colour and structure, as in 
the Grebe. The members of the Heron tribe in general, and the 
Egrets in particular, have also ornamental stimctures common 
to both sexes; it would be very interesting to know the course 
of courtship in these birds. Pycraft (’13) figures a mutual dis- 
play executed, by the Kagu. ' 

, The question 'iiowmrrises,’ How have such. colours; and structures, 
arisen"?.:' By 'Sexual ''Selection'" followed by transference, ''.or '/.lij;. 
pRoc. ,ZooL.' So,g.-^1914,. .No, XXXYIL'. " ' ,' . .Si; , 
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some other process ? Such other process can easily be imagined^ 
jind I feel confident that it has played a considerable part. We 
may call it Double or, better, Mutual ISexual Selection [MmIihiI 
Selection for short). Where combined courtship-actions exist, 
and a variation in the direction of bright colour or strange 
structure occurred, it would make the actions more exciting and 
enjoyable, and those birds which showed the new variation best 
would pair up first and peg out their ‘‘ territories ” for nesting 
before the others could get mates. The level would tend to be 
raised generation by generation. Mutual Selection is in a way 
a blend between Sexual and Natural Selection. The structures 
and actions arising under it have their immediate origin in the 
preferences of individual bii-ds, not in anything outside the 
species, and in their immediate f unction they are entirely confined 
to the courtship. On the other hand, tlie mutual courtship 
itself, the activities of both birds taken together, may be of use 
to the species as a whole, in keeping the sexes together when 
necessary. Then the indirect function of all the shaking-bouts 
and displays of the Grebe is a function of use to the species, and 
besides the direct origin there is added an indirect origin under 
the pressure of Natural Selection. 

Mutual Selection has a certain similarity with assortative 
mating, but is by no means the same thing. Like true Sexual 
Selection, it encourages an ever higher level in the development 
of a charactei*, once variation has given it a basis to start from. 
In the Grebe the line of variation encouraged by Mutual Selection 
ba.s been the tendency to produce ruffs and tufts of feathers on 
the head, and to go through actions involving, besides the use of 
these structures, diving and sporting with water-weed. 

The question in the Grebe is complicated, as noted above, by 
the slightly less developed crest of the hen ; this, however, might 
easily be accounted for by difterences in the metal)oIism of cock 
and hen. Tiie Discovery and (especiall}^) the Display Ceremonies 
are also rather stumbling-blocks in the way of an explanation by 
Mutual Selection ; they seem so very like the Displays of solitary 
courtship. However, even here the second bird plays a, part, 
which in the Discoveiy Ceremony is a.t least as important as tliat 
of tl\e displaying birds. 

What is quite clear, however, is that, even supposing (what 
to me personally appears very doubtful) that ordinary Sexuc, I 
Selection has ‘‘produced” the structures and the ca-t-position 
(we must know more about the habits of other species of tlie 
genus to decide this), yet it has gone hand-in-ha.nd with n 
process of Mutual Sexual Selection as regards the majority of the 
actions. These actions (like the display of the Peacock, but 
unlike that of the Warblers) are much too elalx)rate and iiiuch 
too specialized to be considered as the immediate outcome of any 
foinn of physiological excitement. They obviously have a long 
and complicated evolution behind them, and, as they can only 
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be performed by tlie two birds together, there is nothing to 
account for them as they now stand but some such process as I 
have just sketched under the name of Mutual Selection 

Then there comes the question of tlie facultative reversal of the 
act of pairing (or, possibly, only of preliminary pairing-attitudes). 
The other cases noted by Selous (Pigeon and Moorhen) differ in 
that the male crouched to the female directly after tlie act 
of pairing, who at once proceeded to play the male’s part. In 
the Grebe there was always a long interval before the “ reversal 
of instinct ” took place. 

Ill all, however, it is very difficult to see how to account for it, 
except on the assumption that there has been a reciprocal 
'^transference” of pairing-instincts. This transference may he 
apparent or real. It is apparent if we believe that the units for 
sucli sexual cliaracters are equally present in the germ-plasm of 
both sexes, and that the characters themselves do not appear in 
the other sex (or only appear as rudiments) as a result of the 
great primary sex-difference. 

If the transference is real, then one must assume that the 
zygotic constitution of the two sexes is different in regard to 
secondary as well as primary differences, but that there is a 
constant tendency — depending on some as yet unknown process — 
to transfer such characters to the opposite sex. (Hybridization 
expeiiments, where the female of a species can transmit to her 
male hybrid offspring the secondary sexual characters of her own 
species, indicate that the first method is the true one.) How else 
than in one of these two ways can we explain transference in 
both directions ? This is seen, for example, in man, where a male 
organ, the moustache, appears rudimentarily in the female, and 
female organs, the manimte, appear rudimentarily in the male : 
in almormal cases, besides, tlie transference may be complete, the 
organs being completely developed in the wrong sex. Such 
moustached women and men with breasts again support the idea 
that the transference is not a real transference, but consists in 
the removal of an inhibition only. 

(I ’would nob trouble to mention the theory that these appear- 
ances of characters of one sex in the other are due to descent 
from a hermaphrodite ancestor, were it not actually the case 
that Metchiiikotf has a.dvanced it. It is enough to point out tluit 
if this were so, the primitive mammal must have been a iierma- 
phrolite.) ■ 

To us it makes little odds whether there is inhibition alone or 
transference folio w^ed by inhibition. In both cases tile character 
will be ill antagonism wdth the inhibitor; supposing that there 
is no longer any need to inhibit a character of one sex in the 
other, then on Darwinian and Weismannian principles the in- 
hibiting force \vili atropliy, and the character, remaining 
as strong as ever, will appear equally in both sexes. 

' Apply this' to the present ■case."".. -Birds are i'or: the most' part 

by- ■'> 37 ^-'"'-;,' 
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so constructed tluit impregnation would take place equally well 
wlietlier the sexes are in normal or reversed position : that is to 
say, there is no necessity for keeping to the ciistoioary position — 
and accordingly reciprocal transference ” of tlie pairing atti- 
tudes (whether tlie transference be apparent oi‘ real) may, and 
quite probably will, t.ake place. If so, then in one of onr (Ireljes 
the instincts and redexes for the pairing-actions proper to its 
sex co-exist side by side with those for the pairing-actions proper 
to the other sex. It is also obvious, first, that both cannot be 
gratified simultaneously ; and, secondly, that these two very 
difterent sets of actions must be associated with two very different 
sets of emotional states. The bird may ^4eel female” or it may 
feel male,” and according to its feelings, so will it tend to act. 
But, as we saw before, in discussing tlie pairing-attitudes, it 
appears that, owing to the difficulty of coition in the Grebe, the 
“ female ” (passive) pairing-attitude has become a mere syrnlDol 
of readiness to pair. Thus Natural Selection has come in to 
assist the slow process of transfei*ence (at any rate, so far as 
pairing-attitudes are concerned), and since wliatever involves 
them will probably involve coition itself as well, we liave an 
additional i*eason for believing that actual reversal of pairing 
does take place, as Selous supposes, in the Grebe. 

At any rate, there can be no doubt about tlie reversal in the 
Pigeon and Moorhen. The sudden revei*sal that here takes place 
is rather different, but may be explained somewhat as follows 
Here, too, both active and passive instincts are now represented 
in either sex. A bird is in a state of sexual excitement; this 
excitement releases itself in the performance of, say, the male part 
in the act of pairing. The excitement is not always completely 
exhausted by the act, and, if so, the act is repeated (just as the 
shaking-bouts of the Grebes are continued fora longer or shorter 
time, according to the degree of what we may call courtship- 
excitement). But supposing that general sexual excitement 
arouses both the male and female emotional states, tlieii the per- 
formance of the act once in the male attitude will only exliaust 
the feeling of “male excitement/’ leaving the “female feeling” 
still a-tingle. The result will be, first, an inducement to repeal 
the act and, secondly, an inducement to repeat it with attitudes 
reversed* 

Thus such immediate reversal is more or less an accident of 
heredity, wdiile the Grebe’s reversal is an accident aided by the 
usefulness of the transferred actions, whicli tlius bring the acci- 
dent within the sway of Natui’al Bel ection. 

This treatment of the question is of necessity sadly speculative, 
hut it is our duty at least to tiy to constnict a coherent mechanism 
of theoi^y to explain the isolated facts of observation. 

Pinally, a word as to terminology. I have already pointed out 
(Hiixley, ’12.J that the phrase secondary cannot be applied 

to the Grebes’ ruff and ears or to their courtship-actions, because 
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this term always implies a difference between the two sexeSy and 
yet the crest of the Grebe has a sort of secondary sexual look 
about it — unreflectingly, one would at once wunte it down as 
such. This is due to our incomplete classification. "We begin 
by separating out sexual characters from all others — these being 
characters that are difierent in the two sexes. We divide them 
into and secondary. The mammie of inanimals 

(with the exception of man) have nothing to do whth courtship 
or mating, yet tliey are usually included under the same heading 
as the tail of the Peacock, while the Grebes’ courtship-structures 
would he left out in the cold. 

Besides the mere criterion of difference in the two sexes, we 
must have some other criterion — a criterion of use. 

It is naturally impossible to draw up any completed classifi- 
cation that will satisfy every case. To do so would be beyond 
the powers even of a Herbert Spencer — and not of much use when 
done. 

It is enough to point out, first, that our group of Secondary 
Sexual Characters is a bit of an omnium gatherum.. Some of 
them, as the mimiciy of the female Fa/pilio^ or tlie brown colour 
of the female Pheasant, are protective, of use to the individual 
and to her offspring. Others, such as the mammae of mammals, 
are of use only to the offspring ; others, like the sexual difier- 
ences in the beak of the Hnia, where male and female hunt in 
couples, one splitting open the wood, the other picking out the 
hidden grubs, have arisen by a division of laboui*, and are of use 
to the couple as a couple. One might go on, but it would be 
unprofitable. 

In the second place, we must recognize as a fact that the 
existence of individuals of separate sexes -with "wills of their own 
has led to the development of what we call coimtship — simply a 
process in wdiich a seiies of actions is carried out as the outcome 
of an emotional state based on sexual excitement. All courtship 
is based on sexual excitement, and characters connected with 
courtship merit a sepaiute name of their own. This name lies 
ready to hand in Poulton’s term epigamdc ; we must, however, 
remember that the literal meaning of the term must not be 
pressed, for in many cases the courtship ceremonies do not lead, 
directly or indirectly, to the act of pairing. Let us rather turn 
it the other way about, and, defining an eypigmnic character as one 
that is used in courtship, go on to define cotm'tship as a series of 
actions based inimedia,tely or remotely upon sexual exciteineiit, 
and, to make ourselves clear, we must add that sexual excitement 
is not merely sexual desire, but that whole emotional state into 
which a member of one sex may be thrown by a member of 
the other. The necessity for the distinction is obvious, if 
we think of the conditions in Man, Sexual excitement, of 
course, includes mere sexual desire, and also includes the fighting 
of males among each other as a result of sexual desire* 
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If we wa.ii,t a tabular statement, we can draw up soiiiethiiig 
like tlie following : — 


( A) CJiaracters different in the two se.V€S. 

(Seania I all a ra cters ) . 

( 1 ) Frimarif. Of the gametes and gonads. 

(2) Accessory. Concerned with the union of the 

[Copidat<ir5' organs, pairing attitudes^ 
sexual desire. I 

(3) Secondarj/. All others. 

(а) Developed throiig-h Natural Selection. 

[Huia beak; inamnne ; imirsupinrn ; 
incubation by $ alone in birds, &c.] 

(б) Capable of being developed through Sexual 

Selection. 

[Horns of deer ; tail of Peacock, «!fec.] 
(B) Chara cters similar in the two sexes. 

(1) Capable of being developed through Mutual 

Selection. 

[Grebes’ courtship and crest ; Hcrring- 
Gull’s courtsliip, &c.] 

(2) All other characters. 


gametes. 


MpigamAe. 

(Courtslii}> cbaracters, i.e, all 
I characters concerned vvitli 
the relations of the sexes, 
excepting those connected 
^ immediately with coition.) 


It might perhaps be better, as has been suggested to me, to 
1 ‘estrict the term Secondary Sexual to 36, and employ Sex4imited 
where I have employed secondary sextoal. For one thing, iiow- 
ever, this would conflict with Darwinian use ; also, I am at 
present more concerned to show the necessity for new thinking 
than for new terminologj, which wdll be more suitable in a more 
general and definitive paper. 

I will conclude by hoping that anyone who has the oppor- 
tunity will observe the habits of the Oi^ested Grebe during the 
time of pahing-up in early spring; the full courtship of the 
Dabchick would also be of very gx^eat interest. In tlie near 
fxiture, I hope to publish a more general paper upon Mutual 
Selection, >so that any notes sent to me on this subject will be 
gratefully received and acknowledged. 

For some further discussion, I refer the reader to the Postscript 

(p. 559). 

PAiiT n. 

7. Locality, Methods, etc. 

Through the kindness of the Hon. Walter Eothschild, I was 
given a permit to watch, and a punt to watch from, at the Tring 
Beservoirs. These consist of four large sheets of water in the 
eastern corner of Hertfordshire. Two have dense beds of reeds 

* Simple sexual if we adopt tkis scheme, we may call an accessory sexual 

emotiou. Sexual excitement iucludes this, and all the epiffamic sexmd emotions as 
well. Pairing attitudes are accessory sexual attitudes. Let it, by the way, never 
be forgotten that emotions and are just as nmcli characiers as ivci colours 

or structurm. 
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(cliiefly Arundo jAiragmites) alono* one shore, affoi’ding cover for 
the nests of the (irehes, while the banks of the other two are 
bare. One of these latter is, however, very ricli in fish, and a 
mimljer of Grebes come over eveiy day to feed on it. There, 
of course, they are nowhei‘e near their nests, and this is of some 
importance in connection with, the meaning of their courtship- 
actions. 

As there were thirty pairs or more on the 'water, I was never 
at a loss for material.*’ In fact, it was often very hard for rny 
pencil to keep up with the birds’ actions. 

Some of the Avatching was done concealed in the boathouses, 
and some from a screened punt, but the major pai*t from the 
bank. This is in many ways the most useful. With good 
instruments '*' (in this case Goerz-Trieder binoculars X 12 and a 
telescope x 30) every action can be easily followed, the birds 
are not scared, the held of view is uninterrupted, and it is far 
easier to follow the actions of the same pair of birds for a long 
period of time. 

This, as I say, is best for discovering the general course of 
events; bx.it just as the microscopist must for certain details 
supplement his low-power lens with an immersion objective, 
so here, watching at close quarters must be adopted in order 
to work out the exact meaning of each separate bit of behaviour. 
Only when the general course of events has been roughly traced 
and some hypothesis, however vague, framed concerning it in ■ 
the watcher’s mind, can the fine shades of behaviour have any 
meaning for him. It is impossible to notice or record everything, 
and only when some general idea has been gained can the value 
of any fact be properly appreciated. It is on this account that 
I would say, always begin by distant watching ; otherwise you 
will not be able to see the wood for the trees. 

My brother, Mr. E". T. Huxley, spent much time watching, 
and several of the incidents here recorded are from his notes. 
His help was mG»st valuable, and I wish to acknowledge it here. 
To Mr. James Street, Head Keeper at the Tring Reservoirs, I 
am indebted for much information, and for his help in arranging 
hiding-places, etc. 

8. Abstract of Selous’s Work. 

I venture to append a short abstract which I had to make of 
Selous’s diary notes for my OAvn use, in hopes that others may find 
it useful too. 

A A simple apparatus, which mates the task of simultaneous Botedakiag and 
observation very much easier, may be coustimcted as follows :“Oii to a folding 
camera tripod is screwed a ball-and-socket camerai-holder (special telescope-bolders 
can, I believe, he purchased) ; the field-glasses are clamped, by means of a long 
screw and nut, between two leather-lined pieces of w’ood, and tbe lower piece of 
wood can he screwed on to the platfom of the ball-and-socket. Both for stationary 
and moving objects the fatigue of observation is enormously lessened by this means ; 
in., addition, ;::one; or both; "hands are left ..dree, ■■.and so notes', can Te taken wvhile 
watching— a necessity," almost^ for-reliahle work,'' 
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The place of obserYa.fcion was a single large sheet of water. 
In 1900 he watched, fairly continuously, froni April 27tli to 
May 25tb, except for a break of nine days (May 8th to 17tli). 
At first there was but a single pna'r of (IrebBS. A nest was built, 
prol^ably slioi'tly before May ^Ird. On May 3rd the bii’ds paired 
(or attempted to pair) on the nest. A, single egg was laid by 
May 3rd, a second before May 8th ; then came a gap, anti on 
the 17th the nest was destroyed by a boy. There was now a third 
bird, an odd male, on the lake. The hen “ flirted with him, but 
the “ right ’’ cock drove him away : and, although he stayed till 
the 22nd, he apparently remained alone and disconsolate all the 
time. In a single day (May 20th) the pair built a good portion 
of a second nest. Tliis they continued to build during tlie 21st, 
the cock meanwhile building (by himself) a rudimentaiy nest or 
platform close to the bank* On the 22nd they were building 
anotiier (third) nest in tlie reeds, the cock again building a 
(second) platform by the bank. On the 23rd thei'e was an 
unsuccessful, and later a successful, attempt at pairing on tlie 
nest. On the 28th the nest seemed abandoned ; however, when 
Selous returned, towards the end of July, there were two nearly 
full-grown young. 

In 1901 he watclied for a good part of April, then nearly 
continuously from April 22nd to May 14th, and then off and 
on till nearly the end of May. There was again a single pair 
on the water, and he believes these to have been the same birds 
as were there the year before. Before he started watching 
tliey had made a kind of nest, but a very poor one— a mere 
sodden heap of weeds scarcely showing above the surface and 
not at first sight to be easily distinguished from the growing 
weeds about it. This appears to have been only a pairing- 
platform. On the 25th they paired on this platform. On 
May 2rul they executed a regular weed-trick and Penguin-dance, 
and, some time afterwards, paired again on the platform. As 
time went on they grew less and less interesting, and it finally 
grew clear that they were not going to lay. On June 12th, 
when Selous visited the place after a fortnight's absence, tliere 
was no sign of tlie birds— they had gone for good. 

That is the bald diary ; now for the birds’ beliavioiir. Under 
difiereiit headings I will summarize the actions of tlie 19()() 
pair,'’ and the “ 1901 pair.’’ (In passing, he it remarked that 
Selous has no proof that the birds he saw in 1901 were really 
the same as those of 1900, He says: — “As they were the one 
and only pair on the same sheet of water, and as the nest was 
in approximately the same place, I assume and feel personally 
quite certain that they were.” However, there ai-e certain 
definite differences in behaviour in 1900 and 1901, which make 
it at least possible that they were not the same pair.) 

N'esP'biiitcling. 

(a) 1900. — -Both birds may help in building the nesty usually 
diving to fetch weeds from the bottom, but sometimes gathering 
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tlieni from the surface. The mass of weeds brought up hy the 
bird may be very large — a good deal larger than the bird’s iiead, 
indeed, with streamers trailing beyond the tail. One bird 
(usually the male) might bring weed to the nest while the 
other was incubating ; when this 'was so, the sitting biixi would 
generally arrange the weeds with its beak, though sometimes 
both would arrange the weed together. Weed was added to tlie 
nest for at least five days after the first egg was laid. 

In the building of the second nest, he saw one morning the 
cock build a few minutes alone ; then both cock and hen build 
togethei' very hard for about forty-five minutes (74 cargoes in 
forty minutes) ; then the hen build a little by herself. The cock, 
meanwhile, after a short rest, began building a platform, acting 
precisely as when building the true nest. After fetching 28 cargoes 
he stopped and rested. The next morning the same great activity 
was visible ; but now the birds were building a third (true) nest. 
In fifty minutes (including a pause) they brought 100 cargoes of 
weed, the last 10 or so being brought by the cock alone. This 
time the cock did not at first desert the nest altogether in favour 
of his platform, but every now and then diverted a cai'go of weed 
to his own private platform-use. After a rest, however, he 
reversed his former behaviour ; he now began working syste- 
matically at the platform, but occasionally took a cargo to the 
nest. Sometimes he seemed to hesitate between the nest and 
the platform. The next day there was a little more building, 
mainly by the cock, and after this no more records. 

As to the part played in nest-huilding by cock and ben 
respectively, Selous says in regard to this pair: — *^The interest 
taken by the male in the nest has been very marked throughout, 
more so even — in a,ppearance, at any rate — than that of the 
female, though in the actual building of it she has been yet 
more efficient than he” (JuC, p. 179). Although he ne\'er carried 
quite so lai'ge a cargo as the hen sometimes did, yet his average 
was as good as hers, and when he swam with his burden to the 
nest he ^vent much faster. 

Sometimes the cock would pass his cargo of weeds to the hen, 
who (if she did not drop it) would put it on the nest. He never 
saw this action reversed, nor did he even see the hen help in the 
building of tbe cock\s platform, or building one for herself alone. 
The hen alone brought large sticks to the nest (however, the cock 
was seen to bring a stick to his platform). 

In the only recorded ease where a nest was watched during 
incubation (Selous, 7. c. pp. 161-170), tbe cock alone brought 
’weeds to the nest, though the hen might arrange what he 
brought. This is probably of no importance. (The bulk of the 
nest was presumably built beforehand by both birds together.) 

(5) 1 901 . — This year the only “ nest ” seen by )Seloiis seems to 
have been a mere pairing-platform, the actual building of which 
was not observed. Occasionally the birds 'would add to it, but 
' ill'. ,a ..very' .perfunetory-Iaoking way, .and never /"more-than ^ a ' few 
bits .of.weed at. U'dime, 
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Co t trtshi'p- A ctio ns . 

Selous observed numerous bouts of shakmg, wlricli he refers to 
in Yjirioiis ways : e. g., “They front each other in the water, and, 
witli tlieir sna.ky necks reared up, idtei' a little with tiie beak, oi‘ 
make little tosses of their heads in the air” {loc. cit. p. 341).^ 
He has not, liowever, attended acciu'ately to tlie positions of ruli 
and ears. All tliat can be said is that his paii‘ (or two pairs) 
of birds certainly went through the ceremony of sliaking, and 
apparently in just the same way as the many pairs seen ])y me. 
As far as I can judge (though judging is difficult) they did not 
sliake quite so often. The important thing to notice, liowever, 
is that tliey did shake, even when tliey were quite alone on the 
water. That either jealousy or choice of nmtes should he tlie 
immediate cause, or purpose, of tlie action is thus absolutely 
excluded. 

On p. 457 lie says: — “They front each otlier with reared necks 
in the way often alluded to; then, without idier-ingy each tlirows 
up tlie head several times into tlie air, at the sa.me time o|)ening 
and closing the long, slender bill.” He obviously considers this 
as being different from tlie usual ceremony, and adds that lie 
has seen the same auction several times, tliough less pronounced. 
I think it probable, if not certain, that his eye wrxs here sinqily 
caught by a somewhat more pronounced shake tiian usual, the 
process referred to as tdter-mg being then what I should call a. 
boat of languid shaking ; but in the absence of further details 
one cannot be sure. 

A possible l>ut rather rudimentary display ceremony is perlnips 
indicated on Selous’s p. 340: — “Once, too, the male flies suddenly 
some way off over the water.” 

Then onp. 343 is described a very fine weed-trick and Penguin- 
dance. It started with about of sluiking; then the lien dived 
and came up with a small piece of weed which she a,pparently 
dropped. Just before or just after the hen came up (probably 
before, to judge from my experience), the cock dived too, ainl 
brought up a large liiineh of weed. They came face to face, 
and “all at once both leaped entirely ufiright in tlie watei’.” 
The hen took hold of the dangling end of tlie weed whicli the 
cock was carrying, and then tliey “ cAr/ssed,’’ “with little waddling 
steps’’ from side to side (in tlie case seen by me, the birds rotated 
slightly back and fro on their axis and did not actually move 
from side to side. I think Selous is mistaken : such an ncfcion 
as he describes would be impossible on open water). Finally 
they sank down again, the weed was dropped, and “tlie male sets 
off, full of intention, to the nest on the opposite shore.” After 
some time the act of pairing was gone through. This is im- 
portant as showing that this elaborate eoiirtsbip-action may 
sometimes lead more or less directly to pairing, may act 
(more or less) as an excitant. 

Finally, I must just refer to two more scenes, (f ) (p. 1 C>3) r— 
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Wlieii just in front of each other one dives and brings up some 
weed, wliicli they both discuss in the friendliest maimer, pulling 
it about, and perhaps eating a little.’' (2) (p. 340) : — ‘‘Once one 
of them— I think the male — comes up with something in his bill, 
wliich he daldiles about on the surface and seems to sport with, 
the other coming close up and appearing to take an interest;' 
Tins something Selous thinks was a bunch of weed. These 
actions may bear some relation to the %veed-trick, and at all 
events, even if the main purpose wukS feeding, the common par- 
ticipation of the two birds denotes that some sexual flavour 
attached to the act. More light is needed on the habit. (It is, 
perliaps, connected ivith the arranging of the weeds on the nest 
by both birds together, as described on Selous's ji. 162.) 

lielat ions of the jmir imth other birds of the same s-j^ecies. 

For some days a solitary male apjieared on the water where 
the single pair was living. The hen of the pair apparently^ 
indulged in a little flirtation with the odd cock — a bout of 
shaking. This roused the jealousy of the rightful husband, %viiO 
approached in the usual threatening “ Dundreary ” attitude, and 
dived to attack the third bird from below the surface, repeating 
the diving attack a second time. Later the rightful couple were 
together and apparently bore down purposefully upon the odd 
male. The hen rested, ’while the cock drove his rival away 
b}^ the attacking dive, and then returned, to go through an 
“excited’’ bout of shaking with his mate; first, ho’wever, “lie 
swims about for a little, with the head still lowered, and in a 
proud sort of way.” 

Thus, as far as jealousy is concerned, Selous’s observations are 
in agreeiiient with mine. 


Paii'ing -Actions. 

The most important of Selous’s observations are concerned 
witii nest- building and pairing; indeed, the full sequence of the 
pairing-actions seems to have been witnessed by bis eyes alone. 
I have already given a general account of his observations and 
the deductions to be drawn from them. Here I have simply 
tabulated some of his detailed descriptions. 

/l900. 

(a) One bird on the nest. 

(1) Mag ^rd. The hen was on the nest ; the cock swam up and 
attempted to pair. There isiio record of the hen previously 
“ passive position, but as this w^as at the 

very beginning of Selous’s observations, he iiiay well not 
'have grasped its' significance. 

* "I say apparently, for Selous is uot, quite certaiu as'to the birds’ .This 

deaeriptiou,4iowever,;,agreesos'eellently''witb':my' observatioiis. '' 
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(2) Mccy ^iTcl. After this attempt the hen continued to sit ; the 

cock returned at interv^als, and at one of Ids returns Seloii>s 
noticed the hen assume the passive position. (Here there is 
a,o-aiii, perbaps, an error of omission. See the next entry.) 

(3) M.ay The lien was sitting ; the cock a,pproa,ched a,t least 

seven times, and at each approach the hen went into tlie 
passive position. In these last two cases (2 and 3) the cock 
paid no particular attention to the hen, save for the iiiei'e 
fact of his approaching the nest, 

(b) Both birds close to the nest, 

(4) May 21s‘j5. The birds were resting after having built most of 

a second true nest ; they then began building again, and 
after about a quarter of an hour the hen jumped up on to 
the nest and assumed- the passive position. The cock made 
no response. She soon carne off, and tlie building went on. 

(5) 3Iay 22nd. Almost exactly the same scene as (4) on the 

previous day. 

(c) Both birds ci^^proach the nest together froni a distance. 

(6) May 2?yrd. (Not recorded which bird led the way.) The 

hen assumed the passive attitude on tlie water; when she 
stopped the cock did the same, but remained in the attitude 
longer. 

(7) May 2?>rd. After (6) there was a pause of about forty 

minutes, during some of which the cock (alone) added to 
the nest ; he then ascended the nest and assumed the 
passive attitude. The hen came up several times, and each 
time acted as if about to leap up into the active attitude. 
Meanwhile the cock rose once or twice and then sank down 
again into the passive attitude. Finally lie gave it up and 
took to the water. 

(8) May 2?jrd, After (7) there was a pamse of a few minutes, 

during which, the birds separated and went quite far afield. 
Then the hen ascended the nest and assumed the passive 
attitude. The cock came up, behaved just as the hen had 
done before (in 7), but finally leaped up, and there was an 
attempt to pair. 

[I have put (6), (7) and (8) together because eacli one seems 
to lead up to the next. If we were to separate them strictly, 
(7) should be under heading (b), for the hii‘<ls remained fairly 
dose to the nest all the time between (6) and (7).] 

(9) Jfay 2Md, Nearly an hour later. This has been already 

described (p. 503). The hen incited the cock by lying along 
the water ; the cock responded by also going into the passive 
attitude ; the hen ascended the nest and assumed the passives 
attitude, and the cock then attempted to pair. 

Thus, in 1900, the three actual attempts at pairing were made 
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hy the cock. Of the “ iiicitatioiis to pair ” (^vhen one bird ^£;oes 
into the passive attitude), seven were made b}' the hen amrone 
hy the cock. In the case of this one, the cock ascended the nest 
directly ; as to the hen, on two occasions she was already on the 
nest, on three she ascended the nest directly, and on two she 
assumed the attitude on the open water. 

190L (Only a pairing- platform available.) 

(a) 0)ie bird sitting, (hTo instances, because the birds apparently 

do not sit on the pairing-platform.) 

(b) Both birds near the ISTo record. (There are two 

doubtful records where he first notices the birds already at 
the bed of creeds where the platform is, but here probably 
he had simply not noticed their previous approach.) 

(c) Both birds approach the platform together from a distance, 

(Fifteen records, counting the two doubtful ones.) 

(i.) One bird swims straight to the platform, ascends, and 
assumes the passive attitude. 

This was seen ten times ; once it was clone by the hen, tlie 
other nine times by the cock. 

(ii.) One bird assumes the passive attitude on the water near 
the platform. 

This ^vas observed five times ; twuce it was the female, once the 
male, and twice the sex was doubtful. (Here, therefore, there 
is not the preponderance of incitations by the male that Avas 
seen in (i.)). 

On April 25th the hen assumed the passive attitude, and 
nothing further happened (immediately). 

On May 11th the hen w^ent into the passive attitude, upon 
wdiich the cock followed suit by going into the attitude too. 
Some time afterwards the scene ivas repeated, but with the parts 
played by the sexes revei“sed {cf. 1900 (6) & (9), above). 

This passive attitude, adopted successively by both birds on 
the water, might or might not lead to one of them ascending 
the platform and there assuming the passive attitude. 

Very often an incitation might have no immediate result, 
but after a short pause further pairing-actions might be gone 
through. I will quote a couple of Selous’s records for w4c)le 
mornings, 

April 25^A. 

(a) (There have already been several approaches to the neigh- 
bourhood of the nest, and several bouts of shaking.) 
The hen goes into the passive attitude near the nest ; 
but there is no result, and both swim away. 

' ■ (/,?), “ ' Veiy; soon afterwards ” ' they, return, ' and' tlie : C'Ock ■ goes 
' ' ;■ straight' to. the' platf or mj.; where he assumes. the'"' passive 
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attitude. The hen very shortly jumps up, a.iid pairing 
takes 

(y) A little later tliey again approach the platform, and tlie 
cock again goes into the f)assive attitude upon it. 
The hen, however, takes no notice, and the cock 
comes off. 

(5) He follows her, they both torn, and he repeats Ids 
previous action — again without result. He then comes 
off, and fetching a piece of weed, lays it on the nest. 
The female, comes up, and tliey Ia.,v a few bits of weed 
on the nest together, but very perfunctorily. 

Maij Wth. 

(a) Not long after a bout of shaking, they swiin together to 
the weeds. The hen assumes the passive attitude on 
the water. The cock approaches, appearing interested ’’ 
{pf. p. 501), blit suddenly turns round and also assumes 
the passive position (but not so pronouncedly), in such 
. a way that the two are tail to ta.il. Both then lise 
up, the cock presses past the hen, and goes into the 
passive position on the nest. The hen makes but a 
slight response, and the cock, after adding a- piece of 
weed to the nest, swims off in company with his mate. 

(/3) After less than half an hour they swim towards tlie 
platform, the cock leading. The cock goes into the 
passive attitude, and is imitated by the hen. wlieri simi 
aiTives. There is, however, no further result, and 
the pair swum olf in company. 

(y) After about forty minutes they again swim towards the 
platform; the cock is far ahead, and on reaching 
the platform he ascends it and assumes the passive 
attitude. Ou this, however, tlie hen appai’ently 
becomes coy, for she suddenly turns and swims off; 
but ■when the cock follows her, slie turns and swdms 
eagerly to him — a pretty piece of psycliology. 

AVith this I have summarised the most important of Selous’s 
facts. Otliers ■will be found under the separate lieadings. 

9, Further details regarding the Relations the' Sexes. 

(i.) Shaking. 

The typical bout of shaking is of ten or a dozen shakes, the 
crest erected in a deffuite way, the necks stretched straight up to 
their fullest extent, the two birds facing each other at a distance 
of a few inches only. 

It is usually initiated by the bmis swimming towards each other 
at a moderate pace, meanwhile gradually luLsing their crests and 
necks, and giving a repeated double call rather resembling that 
up-and-down call of the Snipe as he sits in the marsh. 
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At tlie beginning of a bout the attitiirle often seems to express an 
extra degree of excitement, but especially so after a ‘‘ilirtatiorr; 
the niir is a little more circulai*, the ears pressed forward to their 
limit, and the neck curved over a little at the top, so that the 
heads and beaks are pointing somewhat downwards; this attitude 
never lasts long, and soon subsides into the ordinary one, in 
which the birds give somewhat the alert impression of a couple 
of smooth-haired Fox-terriers. As a general rule, habit-pi'eening 
does not begin until after a few shakes, and usually gets a little 
more 'frequent as the bout goes on. 

Usually, the bout is closed by the tw’o birds simply drifting 
slowly apart, and gradually lowering their ci*ests, or else one or 
both of tlieni may turn sharp up into the wind wdth a more 
sudden closure of the crest. 

In the longest bout seen the pair gave 84 shakes, while in the 
shortest seen (which is also the shortest possible) each bird onl}^ 
gave a single shake. 

Often there ai*e somewhat abortive bouts, without enthusiasm 
on the part of eitlier bird ; these do not last long, never for more 
than seven or eight shakes, and the crests and necks are often 
not erected to their proper position. There are degrees of excite- 
ment. In the lowest tlie neck is in the graceful curve of the 
ordinary swimming position, the ruff is relaxed, and the ears are 
seai'ceiy half-raised. In the next stage, the ears are fully iTiised : 
tlien, the ruffs are slightly expanded as well : then, the neck is 
raised more arid more : and finally both ruff and neck come to 
their typical extension. 

A certain frame of mind is necessary for shaking, and some- 
times even the expressed desire of the other bird to shake cannot 
arouse this state (see p. 544) ; for still furthei* details the reader 
is referred to section 10. 

(ii.) Hest building. 

There is one curious habit connected with nest-building about 
tlie significance of which I am not at all sure : tliis is the tram- 
pling down of the nest. Lying in a punt in the i*eeds I have 
heard this ti*a,mpliiig, first on one side, then on the other— 
s(|uelch, squelch, squelcli,— sounds of some creature trampling 
heavily with alternate feet on something sodden. 

This is the water-birds treading down their nests. The Grebe 
does it, and, I believe, the Coot, and possibly other birds as well. 
The one occasion where I saw it well is worth recording, partly 
on this account and partly for another reason, as will shortly be 
seen. A pair had been fishing and resting ; the cock then stayed 
perfectly still, not very far from the nest, for some minutes, and 
the hen went oft* and fished. The cock moyed slowly towards 
the nest, and was there joined by the hen ; after a short time 
the hen got on to the nest, there, in the usual ungainly upright 
'.’position, stamped heavily ''twelve -or fourteen times on .the 'sodden 
weeds, ■■ and, then ' settled. ■ "'down . ■ into a ■■ -sitting .p-osition',' .Bhe 
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remained tliiis for about two minutes, then got off, apparently 
put a few bits of weed on the nest, and swam off wdtli tiie cock, 
who for his part had remained cpiite quiet all the time. When 
I went to inspect the nest later in the day, I found that there 
were no eggs, and tliat it seemed to ]:)e a mere pairing- platform — 
old, sodden, low, and covered witli excreta. 

This is thus the only case on record where a bird has ascended 
the pairing-platform or nest except for the purpose of incubation 
or to go into the passive pairing-attitude. 

The cock of course uses his special ]3latform to rest on, so it is 
possible that the pairing-platform is used hj the lien as a corre- 
sponding resting-place. Or, in amplification of wha.t I have 
already suggested (p. 518), that w'hen the true nest is built the hen 
incubates longer a,nd so uses that a,s a resting-place, the cock lias 
his platform, and botli sexes use the pairing-platform. 

A third possibility (bnt not a very likely one) is tliat the 
sitting on the nest (platfoian) in tliis case was in reality only 
the first vstep towards assuming the passive attitude, but that tlie 
bird’s sexual excitement was not high enough to complete the 
action. 

Most probably this, like many other bits of behaviour, was an 
“accidental” and useless release of enei'gy, rendered possible by 
the mechanism of the bird’s mind. 

(iii.) Details of the Eelations of Different Pairs 
to each other. 

I have tliouglit it worth while to go into this at some length, 
in order to show how extremely complicated the birds’ mental 
states are, and how like may at a moment’s notice be turned into 
dislike. We will consider the relations of a pair with an odd 
bird in the neighbourhood. 

Let us for brevity’s sake call the three birds X, Y, and “ Y.” 
“Y” is the intimder, wdiom we also call the odd bird; X and Y 
are the pair, or the paired birds, cock and lien; Y is of the same 
sex as “Y,” X of the opposite sex. This will serve -when we 
want general formuke. In particular cases, where the sexes 
have been accurately obseiwed, we can employ a similar foi-mula, 
e. g. c? j $ ? “ ? or cf ? 2 ? d according as the odd bird is a 
cock or hen; or we can simply say “ Y’’==“ d or “ $ ” as the 
case may be. 

Xow for our general statements:— 

1. The disposition of X towards “ Y” may be {a) well-disposed 
— in otlier w^ords, X may be at the momeiff flirtatiously 
inelined in general. 

(5) Indifferent. Then X does nothing in particular, and Y 
drives “ Y”'away. - . . ' 

(c) Hostile. Then X helps Y drive “Y” away ; 
but the actual initiative, the first step towards a ‘^flirtation,’' 
may be taken (i.) by X, (ii.) by “ Y.” 
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2. The dispositioji of Y towards “ Y”; this is always more or 
less hostile, but there ai-e variations (a) in the time at wlneli tiie 
liostility is first shown, and [h) in the way in wliicli it is shown. 

(a) Time, Y becomes hostile 

(i.) on passing near ‘‘Y,” although ‘‘Y*' has been cpiite 
inactive ; 

(ii.) on passing near Y,” but only after - Y ” has first gone 
into the hostile Dundreary attitude ; 

(iii.) only when X (its mate) makes as if to approach Y ” ; 
(iv.) only when its mate aetirally liegins to sh.ake with ‘‘ Y ’’ ; 
(v.) only after its mate has shaken for some time witli “ Y.” 

(/)) Method. 

Y may (i.) simply swum at Y ” ; 

(ii.) assume the hostile attitude and swim towards Y” ; 
(iii.) fiy at “ Y’’ along the surface of the water ; 

(iv.) dive and endeavour to come at ‘‘ Y ” with the beak 
from below the surface. 

In addition, these actions may be gone tliroiigli in succession ; 
if so, they are always gone through in this order, except that (iii.) 
and (iv.) ma\' be I’eversed. 

3. The disposition of “ Y.” 

‘‘ Y ’’ may be (a) simph- indifferent to the presence of the pair ; 

(b) bostile to the pair ; 

(c) eager to “ flirt ’’ with X. 

Here again the initiative may be taken (i.) b}- X, (ii.) by “Yd’ 

Combinations of these pretty well exhaust the possibilities; 
here 1 shall give an idea of the most usual happenings. 

When the twm birds of a pair are swimming along together, 
and they pass close to a third bird, X usually takes no notice, 
and Y goes into the Dundreary^ attitude while passing “Y,’’ 
sometimes swimming a little tow’arcls “Yd'^ The odd bird, “ Y,” 
may be, and usually is, entirely indifferent to the pair, though it 
may adopt a threatening (Dundreary) attitude as a response to 
the similar threat of Y ; and I once saw “ Y^’ take the initiative 
in threatening. 

On the other hand, I have, never seen any" sign of ■ a Eirtation 
between X and the odd bird in these ciretimstances. 

That X should be willing or desirous to fiirt with “ Y,*’ it 
.seems necessary that its mate should either' be^ absent or, fairly 
distant, or, if close a.t hand, lethargic (see section 10, record 1), or 
imwdlling.to perform: any ■courtship- actions. ■ Whe.n a. '.flirtation 
does ensue, Y’’ ■ may .have taken the- , initiative, .by ■ swimming 
close .up, calling, or going into/'the' searching -.Bundreaiy attitude ';■ 
or X may ' have taken .■ the initiative' by . s.\vinrm'ing'.''up '■■to a 
. ' ,PRoc..z-ooLd:soc.— 3'8d.,.'' ', 
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perfectly iiinocent “ Y.” The former, from my records, seems to he 
more usiiol (us one would expect : it is more probaiiie a, lone 
bird will be more etiger to slia.ke ” than one whose mate is :i:iea,r 
at hand). 

Chie interesting fact emerges from table A. (p. 542) : in seven 
out of eiglit (Vises where there was a, liirta.tion and 1 could l)e sure 
of the sexes, “ Y'’ was a female, wliile of the eases where X was 
iiidifFerent or hostile to Y^,” Y'” was female in about Imlf tlie 

iinml)er. 

This is prol:vd:)lj not merel}^ clia.nce ; I believe tliat:. Iiei’e the 
male Gi'el.>e possesses a little moi'e of tlie norimil chariicteristics 
of males. 

T ha.ve several records wdiere Y ’Ms very threatening from 
the lirst ; here the pair always seem to make coiiinion cause 
against the intrndfa*. I do not see how tliese cjises can ha ve 
Biiytiiing to do with, a, desires of “ Y ” to sh.ake, et(o, nor is there in 
the heiia vioiir of the pair aiyy sign of jealons>n There seems to 
be only hostilit}% and I am (lisposed to tiiink tha-t in all smdi 
cases the paii* Ims been trespassing on another’s teri:*ito:ry 
(see p. 558). 

Y may drive ‘^Y” right off, or content itself with going into 
the threatening attitude. Y'” is always driven off if Y sees a 
flirtation going on; hut when tlie j)a,ir are simply swimming jiast 
tlie odd bii*d, 'Y contents itself witli going into tiie tlireatening 
attitude (in one doubtful case only was Y ” diiven awa,}') ; 
here we have association at work. In cases where “ Y ” hangs 
about, it may be driven off by Y even though no flii'tailon takes 
place. 

If Y wishes to drive off, it usually dives. Sometimes 

y is completely taken by surprise, and, as it flies off, its jilace 
is at« once ta.ken by the jealous one. Presiimal)ly Y’s lieak 
sometinies actually comes into play, which, must lie veiy un- 
pleasant for “ Y.’^ At other times Y^ sees Y di'\'e, a,nd is <,>tF 
at once. 

The mere presence of an odd bird is not sufficient stimulus to 
induce a bout of sliaking between the paii*. Sliaking is usual 
(thougl) not inva, liable) after a flirtation and sul)se(p,ient driving 
away of 

W,heii a bout of 'shaking' does take place after flirtation, it 
always seems to begin in .tlie forward jxmtioro This position 
i'll its full 'development !■ have never seeri except after. an odd 
bird has, been dri've:n away, so that we have here an iu'teresti,!ig 
'example, of a definite form 'of . courtship-action ,'us€,d. exchisively 
under'theinfluenee of jealousy.' 

, '"Let' us close with one or , two ' interesting ca,ses™”~actual hap- 
'''pe,nings. ■ ' .Here , is one ; — 

■ 1. The .cock' 'of a' pair, saw .an odd bird' (? sex). vUear a,.ud 

drove it :ofiV ',% flying at it, 'spluttering' along .the' water.,- He 
,' then, ea.me 'back t'ow'ards''.hi's mate, and fx'’om ,b,is 'attitude ,1 thought. 
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lie was going to shake with iier. However, he tlieii saw another 
odd bird (? sex) not far oii‘, and, his pecker presumably being up, 
went off and dinve it away too. After this he came back-,' and 
a shoi’t blit vigorous bout of shaking ensued. I do not suppose 
he would have driven the second bird off if lie had not been i-oiised 
by the first. 

2. Then a second : — -An odd cock wa,s seen ‘‘ in a veij threat- 
ening attitude, some twenty yards away from a pair. Tiiey got 
close together, the cock going into a fairly good threatening 
attitude : the^^ then swam, tlie cock leading, towards the intruder,, 
but suddenly turned tail; however, they soon faced round again, 
and waited a bit. ** Y was now onhu-ibout ten yards off! Then 
the pair swain a little awav" (this is very odd) and tiien all thi-ee 
dived; as a result, ‘‘ Y ” was driven a sliort distance awayy and 
the ])aii* made as if to shake, but did not. Y approached 
again, and the same scene was re-enacted almost identically (most 
ludicrous to watch, it was!); finally came several long dives on 
the part of all three birds, and “ Y ” was diiven right off‘. Btiunge 
to say, no shaking followed. 

Here, in face of an obviously hostile third bird, tlie pair 
united at once in common action {cf. Belous, in the ease of Eing- 
Dotterel). 

3. Once I saw the odd bird approach like a dolphin — pro- 
gressing for the most part sal)a.(|ueous]y, but now and then lifting 
first head and then ba,c‘k out of the water, only to disappear 
again. "What this may mean I do not know. 

4. In one case where there had been a fiirtatioiis sliake (“ Y ” 
= $ ), the riglitfiil hen came up, and instead of at once driving 

Y ” away, started shaking, so that for a sliort time there was a 
2 mrti a trots. She then drove Y ” off, and then returned and 
had a long shake wdtli X. This I have only seen once. 

5. Once where Y” (a hen) had called, X swam almost up to 
her, but at the lust moment was seized with a fit of repentance,’’ 
retuiTied to his mate, and shook with hei-. Perhaps it was not 
I’epentance at all ; perhaps on seeing her mate go off* towards 
‘‘ Y,*’ the hen gave some sign that she was i*eady to shake, or 
rather that she was roused enough to shake. This would be all 
the cock wanted, and, seeing this, he came back. This is only a 
possible e-xplanation, but it at leiist has its parallels in our own 


affairs. 

6. A variation on the above w^as given by the same cock a little 

earlier; this time he had actually shaken a bit withi* Y”, but on 
seeing his mate approaching, he suddenly turned on “ Y ” and 
drove her off. The rightful hen did not trouble herself further ; 
but there wavS, curiously enough, no shaking on the part of the 
pair. ' ' 

7. An odd bird approached ; y (? sex) sw’ani towards it. Both 
went into the tlumtening attitude and remained perfectly 
motionless, looking very fierce at each other at a distance of only 

38 ^ 
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five or six feet, ealling (“barking''’) the while. At length Y 
ce,me up with a loini trumpet call, there was a great fi\hog of all 
three, “ Y” wa.s driven off, and the pair had a sliort l>out of 
shaking. 

This is something like 2 ~-liostilit 3 ^ evinced from tlie sta..rt by 
“ Y,” the pair acting together .against the intruder. 

8. I once sa.w two pairs come into coniliot ; .and riii- 

fortunately could not niake out much. There wars much diving, 
and, finally, two birds wmnt off together; the other two had a 
sliort bout of sliakiiig. 

Finally come the two cases Avhere appa.rently two “ odd birds 
meet. 

9. In one I saw a short bout of shaking. Tiien tlie cock went 
off in tlie sea.rcli (I)nndreary) attitude; tiie lien, though quite 
close, took no notice, and the cock finally went riglit off. I am 
almost sure it wjis tins same hen Avho later sliook W'itli (mother 
cock. 

10. In the other (p. 546), a cock came flying over, settled near 
a hen, and they liad a .short bout of sliaking. Then tlie cock dived ; 
the hen still kept her ruff up expectantly, but iibe cock came np a 
long way off, swimming away from her, and she put it down ; 
a^nd so the scene em1ed. 

In both tliese cases it is pretty clear tha.t the birds were not a 
pair, but that, finding tliemselves together, they tried a bout of 
shaking. This, however, was somehow not satisfactory — it w.as 
not what they were accustomed to ; and they parted. Both 
times one bird (as it happened, the male) was obviously searcliiiig 
for his mate, and it may be that this “prepossession’' led to the 
flirtation being quickly broken off. 

Table A. 


Disposition of X to 





■ , 

cf 

$ 

? 

(o ) X flktatioiisly disposed to “ Y ’’ 

1 1 


1 

(h) X indifferent to “ Y ” 

4 4 

3 

2 ' 

' (c) X hostile to Y ” 

1 

2 

2 


^ In two of tlie .seven eases, X ( (^) later became bo.stile to “ Y ” wbeii liis own 
mare c'q;pr«iiclied, and in a third case he was ahno.st entirely iiuliflerent to Y,” 
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Table B, 

Disposition of ‘‘ Y ’’ to the pair. 
Figures in brackets include doubtful possibilities. 


' Sex of “ Y.'’ 

1 0 1 $ ^ 

A. -X and Y (the pair) swimming* together in a 


i ! 

definite direction. 



j ((/.) “ Y {the odd bird) threatening : 


1 

! (i.) “ Y” takes the initiative 


... [ 1 

(ii ) ay” (Joes not take the initiative 

1 

... 1 ... 

1 (6) Y ” flirtatious 


I 

1 (c) “ Y ” indifferent 

1 

i 

5 { ... 

: B. — X and Y fishing, resting, etc. — not swimming, i 


1 

i (a) ^^Y'' threatening: j 


1 

(i. ) “ Y ” takes the initiative 

1 (2) 

... 10(1) 

j (ii.) ‘‘Y” does not take the initiative i 


... 1 ... 

(iii.) Doubtful ^ 


... 0(1) 

(b) ^^Y'\dirto.tiotis: i 



(i.) “Y” takes the initiative : 

0(1) 

3 i 1 (2) 

; (ii.) '’Y” does not take the initiative : 


2 ' 

(iii.) Doubtful ’ 

1 (2) 

3 : 1 (2) 

: (c) “Y"” indifferent ; 

0 i 

! 

.J 


10. Recoeds from my Notes. 

Here follow a nmnber of actual incidents which may be of ser- 
vice to any fixture observers. Among other things, they show 
very clearly the individual ditferences between dilierent pairs. 

I liave numbered these scenes, and append here a little index 
showing where descriptions of various courtship activities maybe 
found : — 


Courtship-action. | 

Scene. .. . 

Bout of shaking 

1-12,15. 

Display ceremony 

: 4, 7.' 

■ Discovery cei*eniony ■ .... i' 

■l‘4. 10. 

■ Diving alone 

3' 5' 12. \ ' 

' Weed-tiick ' 

■ 2, "6, 12. ■ 

Complete Penguin-dance 

8.' 'll,' 12. " 

Flirtation.' ' 

7, 12, 14, 15. 

Hostility, to' bi.rds of other ..pail's'- ...... 



544 


MR. J. S. HUXLEY OX TFIE 


1. April 10. 4.8 4.40 {-'MIL 

A pair, J jiiul g easily distinguishable. 

'When I first saw tliein tli€?y were indulging in a typical shake 
of modei’jite length, ended by one turning away from the other. 
After this for aijout 17 minutes they moved slowly in one 
tion, the hen always iea.ding the way. When not swimming slm 
did some fairly vigorous |.)reening. Sometimes slie was 50 oi* 40 
yai'ds ahead of her ma.te, but when she got as fa.i' away ixs tliis, 
she always swam Ixack and joined the cock. (Pleasure merely 
ill eacli othei‘’.s presence, and dislike of being separated, is 
marked in many iFionogamous l)irds.) He spent most of the 
time with his head under in*s wing, hut now and then woke 
up, looked about liim, and gave some rapid strokes towiirds 
the lien ; occasion, ‘dly lie did a little preening. Not only was tlie 
hen more active and awake than tlie cock; slie was also more 
emotionally inclined. She ke]>t on coming close u]) to liim and 
sha,king her head slightly, trying obviously Co stimidate him to 
respond. Tlie first time she did tliis (4.13) the cock just rais(Hl 
his head from under liis wing, gave a, couple of scarcely-visihle 
shakes, without extending his neck, and relapsed into sonrnolence ; 
wliile to her later advances he responded not ut all. Slie was 
very restless ; would swim u[>, give two oi* three sliakes, swim fi 
few yai;*ds of!:', turn, come back, swim oil' again, and so on, inaj'be 
three or four times in quick succession, then she would make up 
her mind and swim steadily off, only to come back again after a 
few minutes* interval. This she did four times. By 4.26, after 
17 minutes of this, she began to think of feeding, for she dived 
twice. Her previous emotional state had, however, not quite 
died down, for she then came back right up to the cock, though 
this time witiiout any actual sliaking. At 4,32 slie went riglit 
off, and liegan fishing a good eiglity yards away. At 4.35 slie 
caught a big flsli, swallowed it, and went on diving. The <;ock 
meanwhile rested and preened himself, and at 4.40 I lost sight 
of both. 

This well illustrates tlie way in which tlie physiological and 
emotional states of individual birds vary frcim liour to hour. 
That tlie male was capalile of normal excitement is shown by Ids 
shaking in the usual way at 4.8. This exha,uste<l Ids erMotional 
fires for the time Ixeing, hut left the hen still with a good deal of 
peut-'iip excitement. It seems (as one would ex|)ect) to 1:;kv'Aio 
fun ” to slia,]?e all liy oneself, and so hei* potential energy Imd to 
lie released tlirough otlier cliannels, giving as a i^esult die (:|iuu'tejL‘ 
of an hours restlessness.. 

At 4.43 or bird which is recorded 'as cf ,■ probably the same,, as 
that lost sight of at 4.40,** went into the regular Cat-position, 
and its mate appeared in the iisiml wmy^ rising erect closely from 
below tlie surface. (Hiscovery Cl’eremony.) If they \vere the 
same pair, it is obvious that tlie lialf-liour s rest had restored to 
the cock all Ids emotional energrq and the variation in emotional 
', states is still ' more clea,rly jmoriglit. out. 
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2. April 11. 1.50-2.:-)0 p.m. 

A. pM.ir : A jukI 5 ]iar<l to (listiiignislu 

1.50. 1 just saw tlie end of a sliake. 

1.51 2.0. Tliey swjun aljout va.guely, ooeasionallv rliving. 

2.1. I was watching one (sex ?) wlieu suddenly the other came 
into the field of view, carrying in its beak a big bmicli 
(bigger a, good deal than its own liead) of dark, libbonj 
weed, wliicli must have just been fetched from the bottom. 
The bird wiis swimming fast and rather low, in the ordinarj 
position adopted wlien approaching its mate with weeds. It 
came right up to its male, arid the pair shook (without 
habit-preening) for 10 seconds or so. Tlieii (I am practically, 
but not absolutely, sure) the weedless bird took some of the 
weed, and sliakiitg began again. Tins lasted a. still shorter 
time — ‘‘ then ” (I quote from my notes) both birds turned 
head to wind — and lo, their rnfts were down, and there was 
no Aveed in their mouths! '' They tlien sAAmm off together. 

.3-2.10. Lost to siglit behind reeds. 

.11. Out again. They turned to face each other, and tlien 
shook five or six times. To stai’t Avitli, strange to say, their 
necks were right down in the normal swimming position. 
As they shook, tliey gradually iTiised tliem till they were 
half pear-shaped. They then stayed inotloiiless for about 
20 seconds, tlien shook twice, and swam slowly apart. 
2.12-2.27. For fifteen minutes, as near as may he, they did 

absolutely notliing merely drifting and swimming aimlessly 

about. 

2,27. One preened itself : and then they faced each other, shook 
7 or 8 times, turned np Avind, and swa.m off into tlie reeds. 

3. April 11. 5 p.m. 

1 caught a pair in the mhhlle of a bout of sliaking. Tliero 
Avere 7 or 8 shidves, Avith an occasional habit-preen, and then they 
SAATim apai*t, but with their necks still straight up and crests 
erected. One stayed iieaiiy station ary ; wlien the other had got 
some tifteen yards away, tlie stationaiy one diveiL It came up 
close to the other, and .shaking began again, much as before. 
After se\a?n shakes they stopped and went off tfigether, only 
gTa.dually letting necks and crests subside to tlieir ordinary 
positions. It must have then been feediiig-time, for they took 
three long diA'es across to. Fish Ooriier” and began fishing. ■ 
.-This scene is unusual, for diving as a part of eoiirtship-ritiial 
is usually associated either Avith the;' cat-positio.iv or with, the 
"Aveed-fetching. The sIoaa" subsidence of - neck and crest - after 
shaking.is also not 'conrinoii.-' 

4. .April 1.2'. 8.20 a.m. '.A. 'pair. ■■■ ' y 

■ A.fter diif ting ;al)oiit,' for- 5 ■-minutes or they liegan shaking,,. 
'','T!iey S'hook 'l'O ,o,r 12'- tinies> they then put 
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tlieii* I’ufrs down, a.nd drifted slowly npart. When tliey were 
separated ]:)y alxwit twenty yai-ds tlie cock dived and caiiie up 
elose to the lien, upon which tlie pair began shaking once more. 
After a- very few sha,kes tliey stopped, the cock put Iris erest down 
a.iid swam off at a. moderate pa.ce ; the lien, howevei*, stayed where 
she was and kept lier crest up. When the male was alioiit iorty 
yards off, he went into tlie cat-position : on looking at the lien, 
1 saw that she ha.d done the same, witli wings fairly well arched. 
The cock liad at^ first scarcely ar-clied his wings. Imt wlien the hen 
Avent into position, np went his wings to t],\e full for an instant. 
It was but an instant, for tlien he dived ; ‘ba ripple was seen 
coming (piiekly towards the hen along the surface of tlie waiter 
(most exciting !) *' ; when it liad nearly readied her, the 
cock appeared, slowly erecting liimself out of the water in the 
iisnal wa.y. He seemeil to be facing her all the time. Me 
settled down, and a. \’ei*y long shake liegari. Tlurre was no 
iiabit-preeiiiiig foi‘ the first ten or a dozen sliakes, nor very mncli 
at any time. Eventually tliey drifted ayiai't, put tlieii' laiffs 
down, and did notliing in paiHeular for tiie five .minutes or so 
I went on watching. 

This slioNvs again that courtship-diving may take place apart 
from tlie cat-position or from w^eed -fetch i ng ; and also that, 
a.ltliough the cat-position seems visua.lly to lie employed as a 
stimulus to induce a bird of the opposite sex to do the Penguin- 
dive, yet the diving bird, too, may go into the same attitude 
lief ore it dives. 

5. April 12. 8.50 a.m. 

A cock flew over Horn another reservoir and alighted near a 
hern In under a quarter of a minute they ha,d begun 
sliakiiig. They only shook seven or eiglit times, wltli haliit- 
preening, and tlien drifted apart. Boon the cock dived ; the hen 
kept her* i*ufF up, lint the cock liad dived away from lier, and 
appeared a long way off. On seeing this, tiie hen loweroil her 
crest. 

This seems to shovv that when one bird dives, and dives deep 
so as to produce no ilpple on the surface, tlie other is left in a 
state of , susptpse. which ■ is exciting enough to make it keep its 
crest up.' 

Whether the twm birds were a paired eouplo or not could 
only have been proved by further watciiing ; but I should say 
that they probably were not a pair, but that their close 
proximity and tlie absence of their rea-l mates excited t.liem. The 
emotion found expression in tlie usual actions, but then the 
strangeness of tlie hen pi’oved nnsatisfactory to the cock. 

,6. April, 16. ' a.m. A pair. ■ ■■ 

" , I .caught tlieur .shaking, , After' 6- or 7 shakes' 'they separated 
when, they w^ere some .way^ apart,'t>l.ie^ hen' we,ut.: into a f'eeb,le cat- 



COURTSHIP OF THE GREAT CRESTED GREBE. 


547 


.‘ittitude. The eock dived, and came up five or six yards off 
witli a faii'-sized bunch of weeds in his moutli. Strange to say, 
he was in something very like the normal swimming 'attitude, 
thougli ids ruff* w^as fairly well erected. On seeing him the hen 
to rny surprise put her crest down, turned, and swam away, and 
the cock could do nothing but drop his weed, lower his crest, too, 
and swim after her. hTothing particular happened in the sub- 
sequent five or ten minutes. 

Here, wlieii tlie emotional excitement reached a certain pitch, 
the lieu liad a sudden attack of coyness ” {cf, similar beha\dour 
in the female Redshank, Huxley, 12^, p. 651). 

7. April 16. 1.30 p.ni, 

I caught a pair shaking. Suddenly, and for no apparent 
reason, the hen flew off*, flapping along tlie water. I followed 
her, but slie simply settled in an ordinary attitude. However, 
on looking back at the cock again, I found Inm engaged in 
shaking with another ben. The first hen, tlierefore, must have 
been a casual acquaintance, who departed liastily on seeing the 
rightful mate coming up. The rightful jiair shook 4 or 5 times 
(witliout any habit-preening), and then on a sudden the cock 
flew a few yards ofi‘, and put himself into the best cat-attitude 
I have seen. He turned round, first one way and then the 
other, just as tlie Pea.cock does when in display, and then, 
gracluidiy iiii-a.reliing Ids wings ainl raising his neck, swam back 
to begin shaking once more \vitb bis mate. This time they shook 
a.bout ten times ; liabit-preening began about halfway through, 
and at the same time the rufls were half lowered. Then tliey 
both dived neiirly simultaneously, and I saw them no more (they 
must have made a very long dive and got into the reeds). 

This is a veiw good example of the pure Display ceremony (see 
p. 513), here induced by the extra excitement of the previous 
flirtation.’’ 

8. April 17. 1.30 pun. A pair. 

I saw a pair shaking ; they went on for a very long time (no 
notes as to habit-preening), and finally one (sex ?) dived. As it 
did so, I saw the other convert its crest into an ‘^‘Elizabethan 
ruff” ; after a few seconds it too dived. Both came up with weed 
in their mouths, fairly close to each other, and tlie usual Penguin- 
dance \vas gone thinugh, followed by a short bout of shaking. 
They then put tlieir crests down, and swam ofi‘ together. To 
progress faster, they took three long dives, each time going under 
aiinost siniultaneoxisly. After the third dive they came up close 
to a single bird (sex ?), which at once went. into the Dundreary- 
attitude.,' Then 'all three '-divecb' in quick 'Succession,' and .after 
some time tw'o, which I presume to have been the original pair, 
came 'Up close together, ■■ and 'at once ■■began,' to ' shake, starting in 
th'B' excited ■'fcH'nvardtpGsiti.on. After that', ■!" lost sight of tliern. 
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9. April 17. 2.25-5,5 pjn. 

2,25. A pair wc^re .swiirimiog a.bout fairly close to each otJier, 
revstiiig and preening by turns. 

2.28» Tlie lien three times went into the Diiiidi'eiiry 
with short intervals between. 

2.35. After resting for some ininnteSj she barked five times in 
succession, and relapseil into the i-esting position, iiejver, 
ho^vever, shutting her eyes. 

2.44. One bird swam off out of sight ; the otlier lia.rked seveinl 
times. After a. little bit the first one came back into \-iew, 
and tliey botli liegan preening tlieinselves. 

2.50, Boddenly a, third bird (sex ?) came swimming towards tliem, 
and when a.bout thirty yards off went into the ]') undreary-" 
attitude, at the same time giving live long, lond, rolling 
barks. At once both Idcds of the pair ]nit tiiemselves into 
tVie same attitude, and faced round on the tiiiid Gi'cdie, uttering 
at the same time a series of short, low, juid (piickly-i’epeated 
barks. The intruder changed its eonrse a few points ami 
went off towards tlie reeds; directly it n’as out of tlie way, 
tlie pair got up and sliook.” d’he shaking, however, only 
lasted for a short time, ami tlmy their relapsed into their 
previous state of preening and swimming about. 

2.55. After they had swum out of sigdit and bade again, 1 saw 
one of them (sex ?) go to one side in Diinilreary-attituile, 
calling repeatedly, and on looking fui'tlier afield di,seovei*ed 
the x*eaaon for this in the sliape of an intruding single 
bird (sex ?) (probably not the previous intruder) who 
was approaching in the same position and uttering the same 
cry, about thirty yards away. This single bird then dived 
and came up not six feet awa.y fi-oni tlie otlier. T'hey wei*e 
now in an a.ttitude I had never seen befoi-e - Iiest de- 

scribed a.s tlie most hostile possible form of tlie “Dundreary,'’ 
differing from the tyjiical form chiefly in that the heads 
were not quite so low down. For some time tliey siayi'tl 
thus facing each other, still, or moving a little forwards as if 
to attack, and then at once tliinking 1 tetter of it, jind all the 
time giving the lowy quick hai'k. Finally the second bird 
of the pair came up, giving a loud grinding tiaiiupet-cadljaini 
then all of a sudden there was a great flying of all the tliree at 
each otlier, and .at the end of it one hirtl went <)fr, aiul two 
(undoubtedly the original pair) were left togetlier ; they at 
once a.pproacheil and shook ; the shaliing, hciv/ever, only 
went, on , for . a, short time, and tlien, after,' a few minutes^ 

■ ' preening, I,,f ost theoi. 

Here, twice ov6,r, it’ is' obvious 'that -the ' presence, of a 'tliird bird 
has screwed , excitement to .the. sliaking- point ; th,e r6maik:a,ble 
thing in both eases is, that the bouts of sliaking thus indiieed 
should last so sliort a time, whereas on another occasion (April 16, 
■, I,30''p.in.) a similarly-induced bout 'ended vexy ' diff'erentlyh 
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10. April 17. |).m. 

A single bird (1 tliink a Len) was swimming -aljout, gave the 
dovi!>]edynim|)et twice or tlirice, and then looked about. Another 
bird, some fortiy Ya,rds olf, noticed the ca,ll and turned, and they 
swam (fiiite slowly towards each, otlier. When they had reached 
each other, they })ega,n sliaking, very excitedly at first. After 
six or seven shakes, the hen suddenly turned straight away from 
tlie cock, a,nd ilew or spluttered some eight yards away. She 
then put lierself into a fine cat-attitude, and began turning from 
side to side-all this withont uttering any call. The cock watched 
her thus for several seconds, and then dived and swam just below 
tiie surface, nudging a ripple, and as this a^pproached her, the hen 
drew her head down ever lower on her breast. When four or five 
feet off, tlie cock put his head and neck out — apparently to see 
where he was, for* he disappeared again at once. When lie 
fimdly a.ppeared it was three feet beyond the hen, and he was 
fa,ci,ng awa.y from her a,s he “grew out of the water’* into the 
customary gliostly Penguin ; he turned to face the hen as he 
sulisided. and finally shook with her. This bout was only a short 
one, however, a, nd after it they swam some distance apart. After 
a. minute or so the hen gave two double- trumpets, but then 
relapsed into the state, from which the cock had never emerged, 
of doing nothing in particular, and in this state some minutes 
later I left them. 

This differs from the typical Discovery ceremony in two points: 
(1) the birds do not usually swim together thus, but one dives at 
once, (2) the cock does not genera.lly wait and watch the hen’s 
display (“ cat-attitude ”) before making his ghost-dive.” 

11. April 18. 10.40 a.m. to 12.17 p.m. A pair. 

10.40. .1^ sa^v a pair close together, the cock and hen easily 

clistingiiishable. 

10.45. They preened close together for some time. 

10.48, They swam off together and got close inshore. 

10.52. ifotli dived once or twice, I think for fish. 

After preening tliemselves for a bit (10,56-10,59) they began 
diving again nea.r the bank, and the cock caught a small fish, 
11.0. They came op close together and began shaking ; but they 
only gave three or four shakes, and their ruffs were scarcely 
. half expanded. , ■ 

11,2. , Again after a dive they -came up close together, and, again, 
had a. bout of shaking. This time they shook 10 or 12 
times, and tlieir ruffs were well up ; there was no habit- 

■ preening. ' . ' 

11.8. After some loinutes’ swimming about further out from 
the hank, occasionallj picking up things from the vSiiiface ot 
the water, they swam together with outstretched necks 
(the forward s\viinmxng- attitude), tlie hen swinnning 
much the faster. As they approached, and while their 
necks were still stretched forw^ard, they began to shake, but 
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tli€> 3 ’' never put tlieir nifis properly up, and after five or six 
sliakes, during which the necks were grjMluany raised, but 
not to their full height, tlie shaking degenerated, into liabit- 
preening, and tins into rea,l preening, 

1 1.10. They sw;ini <).ff and l)egan diving again near the l)ank. After 
the second dive they ca,ine n|> only a[)out three yards apart, 
and both shook tlieir heads tliree or four times ; the siiaking 
was not veiy vigorous, a,nd “ had not mucli reference to tlie 
otlier bird ” — L e. the^^ did not come a.nd face eacli otber in 
tlie customary wa,y. They then swam out from the bank. 
As they pjissed a, solitai'v hen some way otf, tlie lien of the 
pair, who was between her cock and the single bii*d, went 
into the r)iiialrea,ry"attitude. Fi’om 11.12-11.22 they swam 
abi.)ut, picked things ofi* the surface, fished, and took long 
“ progressive ” dives, ending up near the opposite bank of 
the i;eservoii-. 

11.25-11.28. After a dive they came up fa ill y close togetlier, 
and swam towards each otlier with outstretched necks, wliieli 
tlmw gradually raised as they neared each otliej*, beginning 
to shake tlieir heads at the same time. A prodigious bout 
of shaking ensued, and was followed liy diving for weed, 
.swimming together, beautiful penguin-actions, ami final 
bout of shaking. The wliole thing lias been alread)' ile- 
scribed in detail in section 4 c, pi, 499. Here siifiiee it to say 
tliat tlie hen began liabit-preening befoi*e tlie cock, a,nd once 
begun, px'actised it more than he. Bhe too dived first, came 
up first, a, lid had more weed in her mouth, 

11.29-11.39. They swam back towards where I first saw them, 
often picking things off the surface. A solitary cock was 
close to tlie line of route, and our cock went into the 
I3undrea.ry-attifcude as he passed tlie odd bird. 

11.40. They dived. The cock, cmne up first, and gave a couple 
of shakes ‘^*0 him, self ” (cf. 11.10). Then tlie lien came up, 
and tlioy sliook together four or five times, but wiiliout 
raising tlieir crests at all, or their necks to tlieir full extent; 
they tlieii went on fishing near the liank. 

11.49. They stopped fisliing ; the hen began preening. Tiie 
cock swam towards lier from some tliiidy yards oil. She 
eanie a little way to meet him, and they shook seven times 
with their ruffs half-up. The bout ended in liabit- 
pireening. , 

11.56. After swimming about and preening tliey liad anotlier 
shake. This again was a. very long one, like that at 11.23 
(I did not count the number of shakes, as I was more intent 
trying to make out various details of attitude) ; indeed it 
■was almost a precise replica of this pirevious long one, and 
had the same sequel — a fine “Penguin-dance.” The only 
differences I could see were tliat their ruffs weie not quite so 
“ sun-like before diving, that both brouglit up plenty of 
xveed, that I am almost sure a good deal of the weed was 
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eaten, and that the final bout of shaking was less than half 
as long. 

12.0-12.15. Tlie lards now swim about, preen themselves, dive, 
jiiid |»ick things oft the surface. The cock is now iiiore 
active in searcliing for food than the hen, while previously 
tlie reverse had been true. At 12.8 they passed anotbeT 
l)ii‘d (sex ?). My lien went close up to it, then swam rather 
ra,pidly a- way, then close up again. However, nothing 
luippens, a,nd neither bird goes into the Dundreary-attitude. 
12,15. They pass near a single lard, which I think is a hen — the 
cock, wlio was leading, took no notice of it; but the hen 
went into the straight-uecked (or angry) Dundreary-attitude 
and, witliout giving any call, swam at the third bird. The 
solitary one turned, swaim away, and finally flew some 
fifteen yards olf, upon which my hen turned, assiiiiied 
a, normal attitude, and swam back towards her mate. Ho 
sliaking or other expression of emotion, liowever, took place. 

12.17. Tliey began fishing close inshore. 

12.18. I took my eyes off them, and wdien I looked back could no 
longer be sure of them among the several birds along the 
shore. 

My notes on this pair I have given in full because I had them 
under continuous observation for a considerable time (over an 
hour and a half). Their behaviour is of interest in various ways. 
Ill the first place, we see how, in this pair at least, outbursts of 
violent emotional actions alternate with calm periods during 
which the birds i‘est or feed, occasionally indnlging in a short 
and rather languid bout of shaking. 'When passing near a third 
liird, one of tlie pair usually went into the threatening attitude 
( Dundreary). In every case I could be sure about, the biiti that 
did this was of tiie same sex a.s the third or single bird. The 
pail* had marked idiosynci'asies of its own, both as regards what it 
did do and what it did not do ; and besides tins, both cock and 
hen lia<l tricks of tbeii* own in performing the eourtship-actioiis, 
wliicli I think wei*e certainly permanent and not due to changeable 
pliysiological states. 

All tins took place on the reedless reservoir, where there are no 
nestvS, and consequently far away from the scene of actual pairing. 
Physiologically, tlierefore, the “ courtship and the act of pairing 
are entirely detached from each other. 

12. April 18. 2,30' p.m. 

A pair shook about forty times, with habit-preening. At the end 
they turned their backs on one another, still shaking and liabit- 
preening"— -to ' themselves, 'asit were,— but ''gradually, letting, .their 
crests'.sink...' Wlien about twenty yards .apart they .turned, swam; 
slowly together, and shook a little, but without raising their crests. 
Then for aim ut a quarter an hour thev^ stayed quietly facing 
each other, preening themselves. After this tliere was a short 
bout of shaking, then a rest, then another bout of some thirty 
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sliakes. This, like the long first bout, was followed by tlieir turning 
their backs on each other and shaking to themselves'’ — a couple 
of shakes and 6 or 7 “ ]\abit-|.:)reensd’ Ttiis time, however, instead 
of turning, l:)oth dived suddenly and simiilta.neoiisiy ; tliey 
emergeil al:)Out forty ya,rds a.pa.rt, sw;i,m ra,|jid]}’' in tlse f(,>:rw;i,rd. 
swimming" attitude tovva,i;ds ea,(di other, and shook about fifteen 
times. Aftei’ a couple more short Ijouts, one of tliein (sex '?) 
drove off a tliii'd bird which liad been following at a, little 
distance, then came back and shook witli its mate- Anotlier 
short bout with rnfi‘ down, and tlieri they rested for some tinie, 
waking up once to give four languid shakes. ,A solitai'y hen 
suddenly called some way off; my cock: roused himself and 
advanced towards tier. She :first retired, but then came towards 
him, and they hega.n to sliake. Tliis did n(.>t last long, liowever, 
for the (jock’s rightful nmte <lived nxid ca-me up between tlie 
two tliat. were slia.king. She drove the straaiger away, aaid then 
came back and bad a l:)ont of twenty slialces or so witli her iiuite. 
After a time of nesting tliey had a, longisli bout--- some twe;iity“ 
five shakes — and as before turned back to l)ack. ddiis time tlie 
procedure was again altered. Wlien 20 or 25 yards a, way, the cock 
dived ; the l:ien wuiited for Iiim, witli lier ruff down. J le appeiirecl 
after nearly half a minute, witli some weed in liis liill, a little 
closer to the hen. He approached, but dropped tlie weed befoi-e 
getting to her, and they only indulged in a short bout of sluiking. 
lliey then rested and swam to and fro, till a solitary lien 
appeared near by, when my cock wmnt up to tier. They started 
to shake, but suddenly the cock changed his attitude a.ud di'ove 
the stranger away. This change of front was probably due to, 
and certainly coincident with, the approach of its rightful mate. 
Then both swam off in one direction. The cock, who was leading 
by about 50 yards, went close up to a solitary lien who w'as 
calling, but at the last moment turned and swam back to bis 
mate, with whoiri he had a sliort bout of shaking. After a long 
spell of SAvimiiiing about and fisliing, they called to each other, 
a.pproaclied, and ha,d a long bout of sliakiiig, wdtli less habit- 
preening than usual. Again they ended by doing iilie back-to- 
back'*” trick, and again tliey dived simultaneously. Tliis time, 
liowever, when tliey came up (some twenty yards apart), though 
the hen liad nothing, the cock had a %^ery large lamcli of weed 
in his moutli. Tliey swam together and went tlirougli the 
regular penguin-actions, he shaking the weed from side to side. 
Unfortunately, here again it could not be seen wliat eventually 
happened to the weed. When they settled down on to the 
Water they did not shake, but separated and swam o:ff togetlier 
for fifty yards or so. Then he dived ; she followed suit after two 
or three seconds. They came up about twenty-five yards apart; 
he once more with weed, she once more witliout it. They swam 
together, but he dropped the weed when only a, couple of feet off, 
and all they did w^as to shake for a short time. They then went 
o:ff 'fi shin g, were lost sight 'of. ■ 
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lliis pair is also interesting in various ways. Tlie '‘baek-t(.> 
liJiclv position was never seen in any other liirds. Here, too, the 
p.iii ii'Self jind both the imliviclnal birds of tlie pair had well- 
snai ked idioBynerasies. iLhe very freqiienfc bouts of shaking, the 
setera] ^‘flirtations’^ of _ tlie cock, and the fact that the"' cock 
lirougiit weeds up three times (the hen not at all) are all worthy 
ot iiotiO. I lie twice-repeahed dropping of the weed pist liefore 
iJie cock, reaches 1 the hen is very curious ; perliaps the hen’s 
having no weed had something to do with it. 

t)nce more, too, it is seen tha.t all these emotional actions may 
take , place tVir h-om the nest, and so without aii}" direct relation 
to tlie act of paii’ing. 


13. April 18. 2.50-3.35 p.m. 

Two birds, one certaiidy a cock, the other doubtful, were 
swiinming aliout and fishing, 10 to 30 yards apart. Each 
frequently went into the i)undreary attitude and harked, 
appaa/ently at the other, the obvious cock less frequently. Once 
tlie doubtful bird dived and came up a dozen yards or so from the 
other; both advanced a couple of yards, stopped, regarded each 
other for some moments (rather fiercely, it seemed to me), and 
tlien retrea,te<l. I watched them for three-quarters of an hour, 
and ttieir genera,! l)eha.viour was the same throughout, except 
that they “ .Dundrearied ” less frequently as time went on. 

.1 do not imclerstand the rela,tion between these two birds, I 
think it was a hostile one ; possibly they were two cocks on the 
borders of their respective territories and jealous of their 
frontier rights. 


11. April 19, 6.30-6.40 p.m. Close to the reeds. 

Here was a curious little “ domestic drama ’k— 

A. pair was swimming, about together, and a solitary hen with 
a very small ruft’ was not fai* off. She was obviously very iiiuch 
wanting some emotional excitement, for she kept on swiraming 
up towards the cock, especially when the other and ‘"rightful” 
hen was some way off. The lone bird would swim up to within 
tliree or four yards, eagerly, yet nervously, tlien turn and go off 
as if frigiiteiied. The cock was ra,ther indifferent ; once or twice 
he began swiinming after her, but never got far. Once he was 
left inid-way between the two hens, and behaved exactly like the 
Icgeruhtry .Ass between the two equidistant bundles of hay. He 
looked first one way, then the other, back and forth, back and 
forth. At length ,his mate came ■ a bit,, nearer, and he/ at once, 
'.turned and swam towards her., 

At length the cock^s mate dived: the “wrong ” hen at once 
dived too, and wdien she came up found the other hen between 
lierself and the cock. After a minute or so she approached agiiin, 
and this time all three Hrfis dived times, and finally the 

single bird, wasAlriven right aWay. ' ' 
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Tliroiighout, curiously eiiougli, there wn,s no sound, nor any 
eretition oi' crests, iioi* a,ny going into 1 )iuidre;iry~j)()sitioii ; all 
tlvree ])ir<ls stayed always in tlio norninl swiinniing attitude. 
Wlietlier tlie la,te lionr had anytliiiig to do with tin’s 1 cannot say. 
Tlie diving and driving away, howevei*, showed that there was 
some veiy real jealous}^ a, roused. 

It is worth noting that tlie second time his mate dived to drive 
the strange hen a, way, the cock joined lier, but not tlie first time. 

15. April 20. a.m. 

I noticed two liirds shaking vigorously. At the close of the 
bout, a. thii’d bird — a hen — came slowly up to tlie shakers from 
where she liad been resting some twenty yards away. As she 
came nearer, the cock seemed to look with some hostility at the 
bird witli wliom he had just been shaking. Tins liird, as the 
event conclusively proved, was only a stra, tiger, and tlie lien that 
bad been approacliing was his riglitful mate. Tiie "‘right’' hen 
then swain at tlie “ w'rong” one and drove lier away (no flying or 
diving) ; then she turned and swam towards the cock. Wlieu 
still three or four feet a.part they started shaking, in tlie exciteil 
forward sinking-attitude, with ruffs well u}). There were alxvut 
twenty sliakes ; as the bout went on the liirds hipsed into the 
ordinary sliakiiig-aGtitiide. The stra.nge hen stayed close liy, hut 
a.fter tlie slmking was over, the cock’s rightful mate swam at her, 
and there was “ confused diving,” eventually “ involving ” all tliree 
birds, and ending in the odd bird being driven off. 

The stimulus given to emotional excitement liy jealousy is liere 
well brought out ; Init it is curious that the cock’s true mate, 
although so close, did not interfere until his bout of shaking with 
the stianger was over and done with. 

11. Miscellaneous Notes. 

1. Fishing, 

The birds may often be seen to pick small objects off tlie surface 
of the water, often going on for a consideraJile time. Tliese 
objects seem certainly to be eaten, but whaT they are I do not 
know. This habit does not appear to have been previously 
noted. 

One bird which I saw iislung by itself for over jin hour (a 
very long time for a Orehe to (lo anything eontiimousl}') had a 
curious habit of putting its head right (lown into the water, 
with bill vertical, till the eyes were just covered. It once 
stayed like this for a good, quarter of a miimte, Imt usually it 
took its head out after a few seconds, then after a few more 
seconds put it in again, and so on, all tlie wliile swimming slowly 
forwards. It was apparently lookiiig for prey, I saw it dive 
while its head was below the surface, but it once dived from tiie 
normal position— -b e. without any preHminary searching. In 
otlier Grehes: I have never noticed This habit. 

When fishing, they often go along the bank and look for siioals 
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of soia.ll fi.sli, for when they dive for food close in shore one often 
sees swnrrns of little silvery fisli spring into the air all I’oiind. 

2, lielatdons tvith birds of other sjiecies, 

Wlieii ii ( Jrebe is on the nest, it resents the too close proximity 
of othcR’ lairds. One hen that I saw sitting was twice annoyed lay 
Moorhens coming too close; she raised herself from the resting 
position, bent her neck forward, and definitely (though nitber 
slightly — about to the “ half pear-shaped position ”) erected her 
rirff (I am doubtful as to her ears ”). Once she was silent, but 
once she gave a low ra,sping note. On this the Moorhens 
retreated. 

This same lien was also roused from her snoozing by the call 
of a. Coot near by ; their sleep on the nest innst be very light. 

Once, on. tlie open water, I saw a hen Tufted Duck Imppeii to 
come close by a Grebe. The Grebe, strange to say, seemed 
gi’eatly alarmed, Happed off for some yards, and diVed, regaining 
calm again when the surface was regained at a safe distance. 

When neither bird is sitting, the Grebes’ nests aiid platforms a;re 
often ascended by other birds. Several times I have seen Moor- 
hens climb on to nests with covered eggs, peck about for food, 
and swim off. On wdiat. was probably a pairing-platform I once 
or twice saw a pair of Wild Duck, and several times a pair of 
Bhovellers ; they were enjoying a comfortable nap I 

On one occasion a Mallard was seen on a nest : a Grebe came 
along with a moutlifnl of weed for the nest, and at its approach the 
intruder liastily got off ; the Grebe, however, pursued liim for three 
or four yards, before turning and laying the weed on the nest, 

3. Thr, Grede essentkdly dium 

In the spring of 1911 I had been on the Welsh coast, where 
tliere was an al,)undance of shore-birds. Of these, certainly the 
lledsliank, Sheldrake, and Curlew (and very likely others) seemed 
to he as wakeful by night as by day, and the special and unmis- 
takable courts! lip-notes of the first two species were heard all 
night long, especially on moonlight nights. 

My brother and I each slept out a night at the reservoirs to see 
whetlier the Gi;*ebes behaved in a similar way. During the dark 
hours, however, there was nothing to he seen or lieard of tlie 
])irds. In the early morning, at the first faint showing of the 
false dawn, a lew Grebes began to call, and various other birds, 
too, showed signs of activity. Unfortunately, between this and 
actual sunrise! fell asleep again,- My brother, however, wmtched- 
the whole period without noting anything of interest. Pycraft 
(’l l) finds the same hold good in September. Selous (’01) savs 
that, like many other birds, the Grebe is most active in the first 
hour or two after it has become light. 

The Crested Grebe is thus a purely diurnal species : such birds 
; as Owls'-' an:d,;;:Mghtja,rS;'are;,pu^^^ perhaps late- 

, : ■..■"Peoo., ZooXj.' Sog.— 1914, Nov, XXXI-Xl,. ■ 39 
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crepuscular would be more accurate, especially for tlie E'ig]itja;r, 
wlio is silent for at lea.st the three or four iindnight hoiii^s); 
while in some species, like the Idedshn.nk (or tlie cock hfightingale 
ill spring), periods of activity and rest alternate tlirouglioiit tlie 
twenty -four hours, 

4. Jiest mid reser-ve. 

Ill spite of its being active only during the daylight hours, tlie 
Grebe spends many of these resting, in the attitude so well 
described by Selous as resembling a pork-pie (see PI. I. fig. 2). 
This is but one further instance of the principle of resei’ve tlKit 
runs through all life. In watching birds two forms of this are 
especially brought under notice — the resers’e of time ami the 
reserve of nervous energy tliat are present in iiorimdly favour- 
able conditions. 

Ill tlie Grebe, the many hours of the day spent in sleeping-, 
•or at lea.st in what Sidis calls the hypnoidal state, represmit 
the time-reserve. These extra hours of sleep, of course, in- 
crease the energy-reserve. This latter is, in most birds, got rid of 
in actions wdiich seem entirely without biological signiiicance — 
tliey merely excite pleasure by releasing the energy in bodily 
movement or in sound : think of the pleasure-flights of gulls in 
early spi’ing, or of swallow-broods in late summer (liere accom- 
panied by twitterings), or the antics of wagtails in flue autinnns 
on the lawns. In tiie spring, however, the surplus energy of 
many birds has been seized upon by Sexual Selection, and used 
up ill fighting or in display {cf. Wallace’s general ideas on tlie 
role of energy in Sexual Selection, and Howard (’13)). In 
the Grebe, similarly, it has been diverted into fresli cliannels 
through Mutual Selection, and thus pressed more directly into 
the service of the species. 

5, Po'iaers, of lemming hy experieyice. 

As an interesting side-light on the psychology of tliese birds, 1 
will record an incident seen by my brother. 

A Grebe had caught a very large fish and was trying to swallow 
it in the usual way, first throwing its head violently back and 
then stopping it suddenly, thus jerking the fisli (which, of courscg 
is held so that its head 'was foremost) down the tliroat. Tin's fisli, 
however, -ivas too big. After a long period of fruitless jerking’ 
the bird was forced to put the fish out into the water. Tlie fisii 
being still alive, swam ofi‘. This w'as too inueh for the (b;*elie', 
who at once dived, caught it again, and again attempted to 
swallow it, ISTaturally it had again to pat it out and the wliole 
process avas repieated. It attempted to swallow the fish four times • 
the fiftli time it let it swim off as best it could. The whole thing 
is thus a reflex chain : See fish— catch fish — try to swallow-— no 
use-put fish"' out -See fish" . and so on. , Jt did, however,, 
.profit by Experience, for each. time it'inade rather fewe,r e,fibrts ti) 
'swa,Iiow, it, and a,t last stopped its' fruitless trying altogeti:iei*. ' 
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6« (J(dls, 

I give i). brief list of tlie chief calls employed l)y the Grebe. As 
we. siiouid ex|)('.ct in a bird with such a complex emotiona.l life^ 
(litiereiit calls are used in different circumstances — we have in 
them a.nother method of expressing emotions. 

(i.) The Typicalljj a deepish, fairly loud groaning 

sound, not guttural or rolling ; occasionally it was gh^eii on a 
somewlmt higher note, and then rolled slightly. 

This is not a common call : I only heard it coming from birds 
in the reeds. I do not know with what emotions or actions it is 
associated. 

(ii.) The harh. — This is given when one bird is searching for its 
mate (first stage of Discovery ceremony), or as an indication of 
liostility towards a bird of another pair ; and, I think, on no other 
occasions : it seems, also, only to be uttered when the bird is in 
the Dundreary attitude. There are two chief variations : — 

{a) A loud, rolling, rather shrill and trumpeting ’Mmrk, 
several times i‘epeated. 

{h) A. much less loud bark, not so long, not shrill at all, nor 
rolling ; repeated quite quickly, but only a few times. 

(iii.) The shaking ccdJ, — This is only given during a bout of 
sliaking, I believe tbe two are always associfited (except 
perhaps at tlie end of very long bouts). It is especially marked 
when sbaliiiig takes place in the forward ” position. 

It consists in a rapid alternation of two sounds on two notes : — 
a consonantal sound — khp or fc — on the low note, and an indefinite 
vowel sound about a tone higher. 

(iv.) The Bo'uhle Truni-petT — This is a veiy strange-soii riding 
call, genendly given from the reeds, often wlien near tlie nest, 

.I t is somewhat of the same timbre as tbe love-call of the Tufted 
Duck, l)ut lower, louder, and more throaty — being, indeed, 
extremely guttural. 

It is composed of two halves, writh a slight pause between. 
Hie llrst lialf is something like ah or three or four times 
repeatcMl, and rises very slightly. The second lialf may be repre- 

seui'od til us: huKUi~aa~ah: it sinks rapidly, and is as it were 

pressed out, being loudest in the middle. 

(v.) Ths — I have given it this name as it re- 

minded me irresistibly of that rotating instrument of torture 
used hy dentists for lioring. Imagine the biggest burr grinding 
very stifliy for a few seconds, then suddenly running more freely 
and whirring for a little. This will give a very good idea of the 
sound : and this double sound is repeated several times. I have 
only beard it from the reeds: it often follows the groan A 
(vi.) The Old call.— This very much resembles the common 
ker^wich ” of the Brown Owl, except that the initial /r and w are 
not given liy the^ Grebe. .■ It may be repeated, and is, often' heard.' 
Perhaps,' it ■ is ' the simplest, . least definitely' einotionah calhiiot'e 
(recognition-note).' ' 
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7. Territories, 

For a general rexiew of the si.Tl'>ject, see H. Itliot Howard ( 1 «j). 

Ijike most (or a. 11) monogamous birds, eacli pair oi (jrohes 
appears to stiike out for itself a definite region or te:rritoi'y, 
froin wliicli intruders of the same species are Jealously driven oil. 

The Grebe, however, <liffers from birds like tlie Warblei's, ainl 
from the Ivirigfisher. Such birds live almost exclusively in their 
own territory during the whole of the breeding-season, feediiig, 
sk^epiiig, courting, and nesting* in it. 5rV"ith the Grebe, on tlie 
other hand, the territory (to judge from my own experience and 
from certain of Selous’s observations) is a, coniparati\'ely small 
piece of water in the vicinity of the nest, and tlierelore neirr tlie 
reeds. Tlie open writer and the shore, wdien ba,re of reeds, is 
‘‘Coraiiion Land,” so that almost all the tisliiiig is free to all. 
And thus, as a matter of oliservation, nearly ail tlie feeding* a, ml 
nearly all the courtsliip of the birds takes place on this coinmoii 
ground. This tits in very well with the fact that all tlie hostilities 
1 lia,ve ever seen on open w-ater *were apparently always due to 
sex-jealousy. It is only in respect of nesting, of pairing and 
the pairing-ceremonies (and probably of sleeping) that the birds 
restrict themselves to their territories. 

So far as the relation of food a,nd territories go, one might 
di'a^' parallels between bii‘ds and man ; the afftdrs of the Warhh'rs 
would coi‘respoud to (present-day) agricultural conditions, the 
Iviiigiisher gives ns riparian ownership of fisheries, while tlie free 
deep-sea fislieries are represented by the comnioii open-water 
of the Grebe. 


8. ASwimniing Ahilities, 

Two feats of skill call for notice. In tlie first place, I ba;ve 
twice seen birds swimming foiavards, in a compiiratively stiuigbt 
line, and apparently witli intention, wdiile their beads were tnckiHl 
away under tlieir wings. 

In the second place, I liave seen a Grebe, when frightened off 
lier nest, dive and swim a good forty yards under water before 
lising, althougli the WTitei* 'was so shallow^' that slie made a, ripj)!o 
on the surface all the time, and so overgrown w^itii reeds tliat tln^ 
bird’s course had to swerve continually round the obstacles. 

9. AStretchliuj of Wings. 

' Every ' bird-watcher must be familiar with , tbe habit of Oor- 
momiits and Shags, of holding their wdngs out from the body, 
apparently for the purpose of sunning them. , I hay e .observed 
this in the Grebe, but curiously enough only in one bii'd, whicli 
acted 'thus twice in ten minutes. . .It had Ixmn preening itself,' 
and suddenly, '..raising ; its anterior end slightly, it stretclied its 
wings horizontally,. .They. -w^ere ■much 'arch ed‘ and.: showed 'the,' 
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wliire I'ifirs very clxstinctly. After 15 or 20 seconds, during wiiidi 
I think a,, little further preening was done, the wings were brought 
back to the normal position. 


12, Postscript. 

Owing to accidental circiun stances, it was unfortunate]}^ only 
a fter the com|detion of the MS. of this paper that I was able to 
x-ead Mr. W. P. PycrafPs interesting book on the Courtship of 
Animals (Pycraft, 13). 

As 1 intend to atta.ck the problem of the relations of Mutual 
and Sexual Selection in a more general article, it will be un~ 
iiecessaiy to discuss his general conclusions here in detail. Let 
nie only say that had I, before writing this paper, read liis general 
discussion of female choice and of the modifications required in 
Darwin’s oiiginal Sexual Selection theory, niucli of my own 
tlieoretical conclusions would have been diilerently expressed, 
although perhaps not essentially altered. 

Let it be particularly noted, however, that Mr. Pycraft himself 
is carefrd to point out that Darwin’s main conclusions stand firm. 
As I understand it, the chief modification necessary relates to 
female choice. Display and ornament do not act on the jasthetic 
sense of the female, but on her emotional state ; they are — using 
the w^ords in no naiTow or unpleasant sense — excitants, aphro- 
disiacs, serving to raise the female into that state of exaltation 
anil emotion when alone she will be ready to pair. This is 
hrought out most vividly in the nuptial behaviour of the Newts 
(Pycraft, 13, p. 170). No one, after reading this, can fail to 
uiiderstand not only that the pure Darwinian theory needs 
modifying, Imt also the direction in which it must be modified. 

But the element of choice does, in anotlier form, remain. In 
aniiiials such as Birds, wdiere there is a regular pairing-up season, 
and where, too, the mental processes are already of considerable 
(‘oiiiplexity, it is impossible to doubt but that inating may be, and 
in some species is, guided by impulse, unanalysable fancies, indi- 
vidual predilection. There, in a rudimentary state, we find that 
form of clioice ’’—intuitive, unreasoned, but none the less im- 
perious, and none the less in its results a tine clioiee — -which 
i*eacbes its highest stage of development in the intensely-felt 
a ffinities of man and woman— in that condition known as falling 
in love,” where tlie whole of the subconscious mental activities 
becoxne grafted on to the inherited sexual passions, the whole 
past of til e men tai organism is summed up in the present, in 
the intensely real act of choice which chooses one from among 
tliousands and says, whether in words or no, 'Hhat one being, 
and no other, is the being that I desii-e for my mate.” 

That a clioice of this type can exist in birds is shown by the 
subject of this memoir. Theindividual variations in the court- 
ship-actions provide'' the raw' mateiial Lor . preferential mating, 
and the' fact : tiiatTlie, :lfirds''/ of- 'a pair '■loften:'''b show some 



560 


MR. J. S. HUXLEY ON THE 


special variation in the form of action, in itself proves tirit 
such pi-efe.rential mating may and does occur. 

The iirst inodiiication of Darwin’s ideas lea.ds to a. setiond to a. 
iiiodification of the way in w'liich Hexual Se]e(‘tion works. Jt 
display is nornia.lly an excitant, then tlmre is no need ” for a 
preponderance of males, nor for actual, ri^nlry between sevei‘al 
males. Selection is primarily a matter of level. Tlie female! does 
not choose the “ best ” out of a hunch of suitors ; luit those males 
in which the ornaments and display-halhts do not reach a, certain 
standard, will not be able to raise the female’s em(.)tioi.ial sta,te t(,» 
the requisite pitch, a, nd so will die without offspi'ing, (Tin's stiite- 
iiient as it stands goes too fai‘ ; it will serve, liowever, for tlie 
time, to sliow the general idea.) 

Tills primitive condition has been, inodiiied in two ways (and 
on the existence of these two cpiite distinct lines of development 
I feel Mr. Pyeraft lias not laid sufficient stress). In the first 
place, in polygarnoiis and ])olyandrous (mid perliaps |:>romis- 
cuoiis ?) species there may be a, rivalry lietween several .males 
in tlie |.)i*esence of the females, as in tlie Huff a,nd Ih’airie ilc^ri. 

Jn tlie second place, the line of miuLnal sfdnctmi was started. 
Whether in origin mutual displays too acted a,s excitants, it is 
not yet possible to say until more observations are at haiuL That, 
such may be the case, is passible from some observa,tions of my 
own on the ITerring-Gull. At any rate, in specialized forms of 
this form of courtship, such as that of our Grebe, this excitatory 
function is completely in abeyance. 

With Mr. Pycraft’s insi.stence, first, on the principle of Ortlu)- 
genesis and its importance for the origin of sexual (and otlier) 
foi'ms of ornamentation, and secondly, on the necessity for ii. 
p.sychological point of view in our interpretation of tlie eaart.siap-' 
piienomeua of animals, I am in entire agreement. 
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Grebe (Podicipes crkiatus). Zoolo- 
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1901, pp. 339— 350, Dec. 1901, pp.454- 
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Scientific INTames of Birds mentioned in the Text, 

I’o save constant reference to birds by both EngHsli and scieii- 
title names, and to help foreign readers, I append tiiis list. 


Blue Tit. 

Parus ccerulews L. 

Bustard. 

Otis tarda L. 

Ooot. 

Fidica aira L, 

Dabcliick. 

Fodiceps Us (T u n st . ) . 

Egret. 

Ardea, Ecjreltd^ Herodias^ Gar::etta, 

Fulmar Petrel. 

Fulm ar us glaoialis (L.). 

Guillemot. 

Uria troile (L.j. 

Heron. 

Ardea, 

HeiTiiig-Giiil. 

Larus a^'gentatiis Gmel . 

Kagn . 

Rhinochetus jiihaUts. 

Alaihird, 

Anas hoschas L., J . 

Mx)orhen. . 

Gallimda cldorogms (L.). 

Peacock. 

Favo cristaPm L. 

Prairie lieu. 

Tympanitckus americaim§. 

Ilazorhill. 

Alca tor da L. 

liedshank. 

Totamis ealidris (L.)* 

Slioveller. . 

Anas dypeata (L.). 

tSnipe. 

Gallinago cmhstis (Freriz.). 

B wa.ti ( W It ooper). 

Cygmis musictis Bechst. 

I’ufted Duck. 

Ftdigula crisktta (Leacli). 

"W'a, riders. 

Sylviidai. 

Wild Duck. 

Anas hoschas L. 


’ 02 . 

’13. 


EXPLANATIOIS' OF THE PLATES. 

[The fijinaes were drawn troin my notes and rough sketches I:»y Jliss Woodward, 
to whom I am mucli indebted for the interest and care she has shown. Wiken as a 
wliole, they give a far more graphic and accurate idea of the birds’ general appearance 
and behaviour than any other illustrations of which I know.] 

All figures refer to Podiceps 'as, 

. ■ . , PlateT, ■ 

Fig. 1. Head and neck, showing ruff and ears relaxed. 

2. Resting attiWde. Note the position of the head, and the curve of Breast 

and rump. In most figures these are enmneously represented. 

3. Search (Dundreary) attitude. Note the ears relaxed, the crest spread 

longitudinally (sometimes it may touch the \vater). 
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Fig'. 4. H(‘ad and neck in Shaking-attitude (ears erected vertically, nitr {anir-shapod). 

5. Shaking-attitude frum hohind. Note the curious sliaj'ie of fch(^ lower part of 

the neck. 

6. A pair in the Forward (excited) Shaking-attitude. Note tlu; luaid heiit 

down, the neck strained forvvard ; the sloj)e of the body and cock of the 
tail are also very characteristic. 

7. Tlie Cat-attitude (Display). The general attitude is very well reprtcseuted. 

Move white should show on the breast; and tiie dark poi-tion of tin? 
wings should be grey. To represent tlieiu black lessjais the ellect of the 
real black on tlie crest, which in actual life is tlie central and most con- 
spicuous part of the picture. 

8. The Passive Pa iring-attitude. Note the strange stiff appearance, the iuimpetl 

back, and the total closure of the crest. 

Plate IL 

Fig. 9. The '' (Thostly Penguin ” (attitude on emergence of the diving bird in the 
Display Ceremony). Notetiie head bent down, and the torward curve 
of the top of the neck. 

10. The same as tig. 9, side-view. Owing to the sliort time occujned in the 

action, 1 cainiot myself he sure that all the il(?tails iii tigs. 9 and li) urtf 
accurate. The general apj)earance, however, is well given. 

11. A pair shaking. Note the erect necks, and the tails slightly cocked up. 

1‘i. Display Ceremony : the diving bird just fully emerged. (This is the only 

figure wliicli is not satislactory. It gives the pDsitioiis etc. well, Imt does 
not recall reality in the vivid way done by the others.) 

13. The Penguin Dance. Here again the whole ceremony takes such a short 
time that I cannot vouch for details ; but tlm general aiipearance is very 
well suggested. 



ON THE WASP- GENUS PARALASTOR. 


563 


31. On the S[)ecies ol: Alastoy {Paralastor^ Saiiss. and some 

otlier Hy-inenoptera of the Family EumeuiJte. By E. 
C. L. PEuraiNs, M.A., D.iSc., F.Z.'S. 

[Received Aijril 9, lOU; Read May 19, lOU.] 

(Plate I .») 


Index. 

Ethology : Pag-es 

l^aralasf.or, mimetic colour-groups of 55;3-o65 

Cieograpliical ; 

an Australian goiius 563 

Systematic 

I^amhistor, division oi Alasfor Sauss,, raised to generic 

rank 563 

j, now species of 576-321 

l^-ieiulozethtfs austmlensis, geu. et sp. ii 622-623 

!Rhi/uahhim cmsiralense, sp. n 623 

Abispa meade-ivalduansis, sp. n 623 


Tlie name Paralmtor was given by Sanssure to one of the several 
divisions of the genus Alastoi' wdiicli 5vere characterized by him. 
It includes all the species of the Australian region, except one, 
J^m'alasioroides dotko Lep,, and this differs but little from the 
other Australian species, 

Faralastor is a valid genus, and has no close affinity with tlie 
11 on -Australasian forms included in Alasior, Its most remark- 
able character lies in the structure of the antenme of the male, the 
peculiarities of which were quite overlooked by Baiissure, as they 
were also in other genera of Eumenidm, such as Ahispa and 
Tlie anteniue of Paralasior d consist always of 
eight well- developed joints, followed by four, three, or two small, 
or often very minute, ones. Tins deficiency in the normal 
number of joints of the male is always accompanied in both sexes 
by a. tlioradc structure, so difterent from that of the sllastor of 
otlier coiiutries tiiat tlie genus is extremely well deiined. The 
thoracic cliarncters have been so clearly stateii by Saussure that 
it is not necessary to repeat tliem here. 

lihe 8. African species Alastor braunsi Meade-'Waldo, tm'dAlastor 
ra/'iohrs'tes Bingliani from Ceylon are members of one group, 
(|iiite distinct from Paralmtor^ having ordinary male anteinne 
witli the iioroial iiiimber of joints (13), <as in Odynerm imd like 
European Alastor. On the other hand, the E. African Rhynck-. 
alastor ftiscipemiis M.-W. is more ,i‘elated to the S. A.:merica.ti 
species, such as A. melmiosomu Sauss., but the clypeus is pointed 
at the apex and the 2nd ventral segment of the abdomen has a 
castate siilcature followed by a deep large impression, and is not 
merely tlattened between lateral carinations. 

The coloration of the species of; interesting, in 
that, like the Odynerus of the Hawaiian Islands and elsewliere, 

, , , , ■ ^ ' For expkRa:t.ioii: of the Flnfce seG .p- 124'. 
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the species form a iium]:,)er of distinctive colour-gronpSj whicl) ni’e 
quite difierent from the groups formed 1>y them wlieii cimrMctt'rs 
of structure are considered. Partieula,rly interesting n-re the 
species of tlie second division of the genus as arranged !)y ine, 
since several of tliese closely resemble small species of AustndiMn 
Jcaria, social wasps, whicli are found in the same localities, 
h’lie resemblance is rendered far moi^e perfect from the fact that 
ill tliese Paralasior the basal abdominal segment is I'educed in 
size and is less wide than usual, so that the abdomen a|)|)roacbes 
in form that of some of these social wasps. 

As to the other division of PamlaBtor^ tlie species not only form 
colour-groups amongst themselves, bnt these grou|>s mostly, and 
perhaps all of them, reproduce the colours and patterns of otlier 
genera of solitary wasps, Odynerus, EhyncJimm^ and Ahispii- 
Even the bees of the genus llylaeoides (Prosopidm) ai-e di’a.wu 
into these col our “groups, and both in these bees and some of the 
Odyneriis tlie resemblance extends beyond the matter of cohiur, 
so that certain peculiarities of structin-e are reproduced in all. I 
have elsewhere (Ann. & Mag. N.H, (8) ix. 1912, p. \{)^, Ilykiemdes^ 
and p. 121, referred to cases of this structural mimicry 

combined with mimicry in colour. How great is the resemblance 
may be judged from Saiissiire’s description of Almtm* fruiernns^ 
of which he says: “ Presque identiqiie par la coloration avec les 
Odynerm clypeatus et concolor ; formes les memes,” etc, ; but this 
CJise, naturally, does not compare in interest with tliat of tlie bee 
llylaeoides^ where structures identical with those of Paralasior 
are assumed, these structures being unique in that family of bees 
to which llylaeoides belongs. In the case of the Odynerm and 
other Eiimenid genera, w^ere structural and colour mimicry a, re 
eoinhined, -we are at least dealing with members of a single 
family, however distinct the genera, themselves may he. 

All the species of Paralasior from Tasm.a.nia. tlrnt I have myself 
seen, are extremely similar in appearance, with nearly wlrite 
markings and two very narrow abdominal bands. Od/ymrits (.A 
(]uite simila,r appearance ware taken with tliese by M'r. It. E. 
Tiirnei' last yeaia 

In K. Queensland, P. optahilis^ which lias a coloration entirely 
unlike any other Queensland species of its genus, is mark for 
ma,rk tlie same a.s an Odynerus occurring witli it, a,nd liotli liar-e 
similar structural peculiarities. 

xlt Adelaide in 8, Austra.lia and in Victoria are numerous 
species with deep dull orange or red ma-ikings, superficia-lly either 
entirely or nearly resembling one another,^ though fa.lling into 
the most diverse structural groups. These species seem to vary 
in their patterns individually, and it would appea.r that different 
species exliibit similar variations of pattern. 

Orange-marked species (though found elsewdiere) are abundant 
in Queensland, while W. Aiistra.lia has a very distinct colour- 
group, the thorax .of the species being largely'red, and the basal 
abdominal segment, similaxly coloured, while the rest iS' black. '' ' It 
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is interesting to note tlmt tJie four members of this last colour- 
group tluit iire at present known fall eacli in a totally diiierent 
greiip structin'ally. Of course, W. Australia lias species other- 
wise coloured, which resemble those from other paids of the 
country, 

Kortii Queensland has a number of species remarkable for tiie 
ormunenta.tion being nearly confined to the large 2nd a,hdominal 
segment, the pa,ttern of this being very distinctive, soiuetiiues 
ferruginous, sometimes yellow or nearly white. 

i t is evident that many and perhaps most of the species exhibit 
considerable variety in colour or pattern of colour, as also in 
smaller details of structure, but to what extent this is the case, 
wlietlier as regards individuals from one station oi‘ those from 
sepai'ate localities, the material at my disposal is far too limited 
to decide. This niateriad consists of the Biitisli Mnseiim Collec- 
tion, excluding the actual types of Saussure and Smith (most of 
which, however, I have examined), of the collection in tlie Hope 
Department of Zoology in the Oxford Museum, including types, 
and of iny own collection. The total number of specimens is 
only 333, although 2000 or more would hardly be adequate for 
dealing -with tlie genus satisfactorily. Moreover, as six species 
together account for 101 of the 333 examples, it will be seen that 
a, bout 90 species are represented very poorly indeed. There is 
no doubt tliat great numbers of species and local forms I'emain 
to be discovered, and the genus will ultimately prove to be very 
difficult. Even at pi'esent the species are not at all eas}q com- 
pared with tlie Hawaiian Odynerus, which about equal them in 
number. 

A great deal of tlie material in the British Museum and a.t 
Oxford is very old and often dirty, and has, further, been badly 
misbaiidled in tlie desire to extend the wings. 

In Alastor^ Odynerus^ and kindred genera, the abdomen should 
ahvays be ke|)t flat on the ventral surface, and not bent at ilie 
suture between the first and second abdominal segments, as is often 
the case. It sliould, however, be bent downwards at tlie petiohir 
articiikition, so as to fully expose the propod enm. If properly 
mounted in this way, the base of the second ventral segment will 
be fully exposed and tlie structure of the segment readily observ- 
able. To anyone wlio has bandied many bundreds of species of 
Eiimenida>, proper prepam.tion of tlie specimens is of minor con- 
sideration, as he will easily make allowance for the retraction or 
Ilex are of the second ventral segment, Imt to one not so circum- 
staneed, the difFerence in appearance caused by poor preparation 
may be a source of serious' error. 

'/Two species which I Iiave;. described on single specimens' have 
not the neirration of Faralastor^ but of Odyneriis^ the second 
cubital cell not being petiolate. Whether they are constant in 
this character 'Or not, 'remains - to' be proved. '. It is in any case ,a 
very feeble one, for in some species the petiole of the cell is very 
much reduced, so that it was qiute certain that sometimes, either 
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as a, variation or as a speeilic cliiiracter, it woiil«i l:)e aitog-etiier 
wanting. Tlie importance placed on sinal,] diiieia‘Ji(u:3s iii 
tiori ill llymeiioptera lias l>een mncli overi’ai-ecl, and tliore is liti/le 
to coiirmencl these characters, excepting tlie fact that they a,i‘e 
olivious at a glance. 

Some described species it is imp0vssii>le tor me to talndatig as 1 
have never seen, specimens of thenp a.nd tlie descriptions, adtiiir-” 
able as Saussure’s are in genera], omit certain iniportaiit poiids. 
Some, not included in the tables, I liave referred to suhsetjiiently 
with, regard to their probable position. Ulhe following may be 
briehy mentioned hei‘e ; — 

I\ aM>ifnyris Ifabr. If tlie tegmlm lia.ve a coarse, deep, and con- 
spicuous pimcturation, tliis species would appear to be 
extremely closely allied to 1\ kalnlis and svh>/aihi//.s‘, but 
siiperlicially distinct by lia.viiig only “ deux ties petits points 
oranges 8 111 * le prothorax ” and the apical band of tiie 2nd 
afidoininaJ segment semicii*cularly emnrgi nate, the einargina- 
tion being iniicli deeper in tlie otlier two. 

F. ausb'aUs Sauss. This would fall in iny table in tlie group of 
P. princepSj oloris, etc. If Saussure’s specimen was correctly 
stated to be a female, the yellow clypeus a,nd front of the sea, pie 
of the antenme would distinguish it from the feimiies known 
to me, wliicii resemble it otherwise in colour, as well as the 
spot on the mesopheima from either males or females of this 
section. 

P. dotho Lep. I know no specisvs with this pattern, except 
Alasior imifasciaMs Sm., which lacks the scntellar spots, lias 
dark tegiihe and very dark wings with violet iridesceivee, 
and is not an Austi‘alian species. 

F. cruentatiis Bauss. I think it is impiossible to iilentify tins 
species without seeing the type. 

F.flmncepH Bauss. I have included this in my talile ^vliere it 
wani Id appear to belong. If the tegiihe are coarsely punc- 
tured it is correctly placed. In any case it is distinct 
superficially fi-om all the species whicli have an entirely 
hla,ck iiasal segment by the snlphur-yellow liead with a black 
oval mark on the vertex, enclosing the ocelli. 

,/k Bauss., ■ This species -from Ovalau is unknown to me. 

aiui not inclliided m my table. 

F, lachesis Sauss, ]Sh)t included in. my table, as tlie sculpture of 
the teguL'c is not indicated in the description. Superlicially 
,,, it ic^sembles P. 

F., IcUeriti’Us SauSvS. I suspect this of being a slight 'colour-va.riety 
oi F. carinuttis Bm,' 

i'h , Sauss. '' ■■ Probably . tabulated ri.g^ a.s it is one 

of the species with “ un tubercle vsaiilant en dessous du 
' deuxxeme seg'm,ent,” an emarginate clypeus, and tJie abdo- 
me'ii all ..black, except the 'Oi'ange basal segmei'it,' it ca,iiiiot 'be' 
confused with any other known to me. 
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F, sriiUhi Baiiss. I nnfortuiia.te'ly failed to examine the type (-)f 
this sj)eeies, whic'h is in the ^P^ritisli ]\Ii,iseinn, a.nd I ciinnot 
place it in npy taldes from the description nor identify it 
with any of those described by me. 

,/h Canieron, I have seen Cameron’s cf type. It is the 

largest species of the genus, the tibim with long conspienous 
hairs beneath. The second ventral segment is greatly raised 
behind the siilcature, prominent at the top of tlie truncation 
medially, and clotlied with long erect hairs all over, the 
following segments densely hairy. The tliorax is all Idack, 
the 1st arid 2nd abdominal segments with w-ide orange apical 
bands clothed veiy conspicuously with erect hairs. 

I Imve to thank tlie authorities of the British Museum for tlie 
loan of their specimens for description. Several of these l)ore 
type-lal)els of Sanssure’s, hut the species were not deseril:)ed l)y 
him. I liave, except in one instance, adopted the names applied 
by him to these species. Prof. E. B. Poulton very kindly sent 
me the wiiole of the Hope Museum collection of this genus. 
To Mr. Meade' Waldo I am particularly indebted for examining 
special structures in some of the British Museuiii type-,speeimens, 
which I had overlooked in the limited time at my disposal there, 
a,nd for sending me descriptions of some others which I needed 
to complete tliis paper. 

In the following descriptions the measurements are always 
taken from tlie front of the head to the apical margin of tlie 
2nd abdominal segment. 

In my description of the 2nd ventral segment I use the adjec- 
tive elevatus ” as applied to tlie part wlncb lies behind the 
traTisverse sidcus, because it is convenient and natural to reverse 
the insect in examining this segment. Of coui’se in reality the 
segment is not raised, but produced downwards behind the 
S'ldciis. 

'Wlien a species is contained in more than one of the tliree 
collections examined by me, the actnal type-specimen has always 
lieeii selected from the British Museum Collection. 

The genus may be divided into two main sections, 

one of which contains by far the greater number of species and 
exhibits by far tlie greater variety of structure. Tlie species of 
the small division (the Dimsio secunda of the following table) 
may be characterized as follows : — 

Species semper graciliformes ; segmentum primimi ahcloin inale 
conspicue parvum, nunquam fortissime transversum, sed siil> 
cainpanuliforme, secundo semper, basim versus, utrinque con- 
.spieue angustafco. ' Segmentum 2 dorsale basim -versus fortissiine, 
'coiivexum:, ita ut .semper {a -latere' visuin) supra -segmentum, 
basale fortiter ant fortissime elevatum appareat ; vsecimdum 
ventrale, V insecto resupinato, post sulcu,m, ... suuin - ' transversum, 
semper supra partem suam basalem (sive pra'sulcak^i) fortissime 
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ol)li(]iie elevatiiiiij elevatione siimiiia media nunqiiam aiitice pro- 
ductii aut tiibercaiiformi. Propodeiim (exeepto I\ picteii, eujii.s 
propodeuni nigrum est, abdominis seginento primo riifo, posti(‘e 
palli d e-iii argina to ) col ore sign at u m . 

There is no absolute discontinuity between the two sectioius, 
and one or two species I have placed in both tallies. For the 
most part, however, the insects of either group are se|):iral)le a.t 
a glance by the characters above given, and since the one or 
two duijious forms are included in both tables, I do not think 
there can be the least difficulty in placing any of the known 
forms. 

It is clearly the small size of the ba,sal segment that gives tlie 
species in the second division their characteristic superficial 
appearance, and by this also their reseml;)la,nce to some of the 
small Australian species of Icaria is made mucli more })ei’foct. 

All species tliat have not the above eliaracters a/ra necessarily 
1‘efei‘able to the Dlvisio prima, 

Dirisw 

Thorax, proiioto excepto, semper totiis nig’er ; abdominis sog'- 
meiitiim basale aut totum nigrum, ant linea aut fascia. 
siibal:>breviata, baud ad aiigailos ii>aos laterales extensii, ,sud 
ante bos evanescente, decoratum. 

, (Clypexis semper emarginatiis, et abdominis scgraentniii 
2 dorsale basiin versus baud conspicue oonvexini 


eievatmii) 1 

Thorax sfBpe aliter decoratus ; segmentum abdominis basale 
nunquam totum nigrum, sed fascia apicali integra, aut non- 
millis in speciebus ex majore parte colore ornatuiii Ill 


1. Abe aiiteriores tot®, aut fere totm, nigricantes aut prof unde 

infuinatm et conspicue ubique cmruleo-nitentes ; clypeiis 
utrinque earina longa, bene exstaiite, ad aut post medium 
extensa, baud miiiiitiis. 

(Abdominis segmentum priminn totum nigrum) 2 

Aim aiiteriores in A. nnifaifciato Sm, solo ubique violaeeo- 
nitentes, quo ni casu carinis longis, post medium extensis, 
dypeus e.st prmditus d' 

2. Abdominis segmentmn 2 rufo-brunnemn aut brmineo-auranti- 

acum, triangtilo elongato, nigro, mediano, a l>asi po.st 

medium segmentum extenso, ornatum ap. n. 

Abdominis segmontuin 2 nigrum, fascia apicali liava, inifescente, 
aut aurantiaca, baud basim suam utrinque attingente, 
ornatum 3 

3. Femora, trocbantores et tibim nigra ; fascia segmenti 2 a! >- 

dominalivS antitje emarginata in/ernet/w Sanss. 

Femora, trocbanteres et tibim rufescentia ; fascia segmenti 
2 abdominalis angusta, perpaullo utrinque latior . . . rirJlpeM, sp. n. 

4. Olypeus fortissime emarginatus, emarginatione, ac semicircuius, 

mque iirofunda, aut etiam hoc profundiore 5 

Clypeus baud prohmdissime emarginatus, emarginatione arcum, 

semieircnlo nimorem, formante 7 

5. AliB anteriores et posteriores fere seqnaliter profundo in- 

fiiseatm (parte costali nigriore) ; abdominis segmentum 
2 totum rnfo-brimneum, aut bruimeo-auraiitiacinii, niargine 
postieo primi angustissime, in jjarte media, cum Becundo 
concolore . , . . ' , . fmtern. m Sauss. 
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Aliti liaiid distmctc* iilnqiie fortiter hifiimatte, .sed ex inagna 
parte ijyaliiire aufc .sul»hyalina3 ; abdominis segmentum seeiiii- 
cliiin stepius iilgi-o aut fusco colore rariegatum ; si uiiicolor 

Gst, niargo seg-meiiti primi posterior hand coloratus 6 

C. Abdominis seg-mentum 2 ad apieem sniini sat late nigrum, 
jjiirte basali (triangulo mediano parvo excepto) colore albo- 
flaTo ornata, fasciam, profiuide ang-ulariter postiee excisam, 

forinante conspiniKs, sp, ii. 

Abdoniinis seg-nieiitmn 2 totum pallidum, aut macula nigra aut 
fusca elongata mediana, nonnunquani marginem basalein, 
nommnquain apicalem atting-ente, ornatum, picturatione 
variabiii ; color seginenti, ut api^aret, testaceo-flavus, aut 
pallide ferrugineus (an post mortem discolor r) dnhiosus, sp. n. 

7. Stigma aliiruni nigrum aut atro-brunneiim ; tegulm niiiiii- 

tissinie punetatte, nonnunquam in disco puncta paiica 
gTossiora ferentes, aut plus miniisYe liBves, et paree obso- 
letim punctat'ce ; clypeus aut duabus carinis longis, bene 
elevatis, conspicue instructus, aut obscurius tricarinatiis ... 8 

Stigma alarum pallidum ; tegulse grossissime et conspicue, sajpe 
rugosim, punctatm ; clypeus carina utrinque conspiciia, bene 
olevata, careiis (deliexione tamen elj^'pei laterum marginem 
acutum nonnunquam forinante) nec obscurius tricarinatum . 13 

8. Alffi anteriores et posteriores atro-infiiscatse ; abdominis seg- 

mentum 2 dorsale totum ferrugineum, aut nigrum fascia 

apicali flava aut aurantiaea ornatum D 

Aim hand atrm, anteriores sohe in parte costali atro-infus- 
eatfe, cmteris partibus hyalinis aut leviter infumatis ; 
abdominis segmentum secundum aliter picturatum 10 

9. Aim hand violaceo-colore conspicue nitentes ; segmentum 

abdoniinis 2 dorsale totum ferrugineum aut opace aiiran- 

tiacum eognatus Sm. 

Alai conspicue Yiolaceo-nitentes ; segmentum abdominis 2 

dorsale fascia apicali tantum ornatum unifasdatus Sm. 

10. Clypeus utriinpie fortiter longitudinaliter carinatus, carinis 

fortiter et acute elevatis ( O ) H 

Clypeus oiiscure longitudinaliter tricarinatus, inter carinam 
medianam et lateraies depressus, aiiice leviter eniarginato 
vix bidentato (jS) 12 

11. Abdominis segmentum secundum fascia basali, latissiina, 

pallide fiava, postiee late emarginata, ornatum ... compicienxlus^Bp.ri. 
Abdominis seg'mentum 2 pallide fiavum, plagani magnam sub- 

triangidaiwu nigram iiicludens eleymis, sp. ji, 

12. Seg’mentum 2 dorsale abdominis subsanguineum, plaga basali 

nigra (baud ad segmentum medium extensa) notatum ; seg- 
mentum primuin sjiatio lunulato ejusdem coloris apicali 
ornatum tricar mulatvs, sp. n. 

13. Abdominis segmentum 2 dorsale ferrugineum aut aurantiaciim, 

totum pallidiiin, triangulo basali nigro et brevi excepto. 

tamianiensis Saiiss. 

Abdominis segmentum 2 dorsale plaga nigra mediana, a basi 


ad inediiim aut post medmm extensa, ornatum 14 

14. Captxt sulphux'eo -11a vum, ocellis jdaga nigra ovali cireumdatls. 

flaviceps Sausa. 

Cajmt nigrum, macula utrinque postoculari, et macula inter- 

antennali, flavis ' ■ .15 " 

15. ' Tegiilm nigi’m' : Juihilw, sp. n. 

Tegulamm .margo : exterior ' ixallidus ", stihhaMHs, s|>. ii. 

16. Thorax totus niger ; abdominis segmenta 2 basalia iota 

; 'ferrug.iiiGa apimtuc Sm, 

' .Species aliter, ooloratas' ........ 17 
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AbdoiiiiniH seg’mentnni 2 dorsalo palHde flavuiii, ant cx^hrac^oiini , 
macula iiigTa basali triaugiilari ornatnm, apice trianguli tiig'ri 
fere ad medium Beg-mentum extenso, .seg-mentis seajud'ntihus 
et marg'ine primi poBterioro cam setmndo fcjro concMvluribiiB ; 
tiiorax iiiger, pronoto solo maculis flavoHceutibu.s oriuLto. 

paUiihh'^, 

Species colore pramedenti valde disrsimiles 

, Proiiotunu seutelhim fere totiuii, postscutelluni, teg-ulau cum 
propodei lateribiis, ocliraeeo-flara ; abdominis segmciitiim 
primiiiu eodein fere colore fasoiatum, fascia, media, <,juadi‘atO' 
emarginata ; secundum iiigrurn, apice vix palleseeiite ((J)- 

irisulari^ 

Species colore prmcedenti valde dissimiles 

. Abdominis segmentum 2 ventralo post snlcnm suum tra-iiS” 
versiini in parte media peroblique aut convoxim elevatum, 
et ibidem hand ant vix ad altitudinem, quani pars sua ba,sn,lis, 

luajorem surgens ; cljqieus emarginatus 

Abdominis segmentum 2 ventralo post siilcnm suum trans- 
versum in ])arte media smiussime fortissiine (ant saltern 
distiiiete) supra partem suain basalem elevatum ; aut si pars 
postsulcalis partem pnesultjalem (sive basalein) altitudine 
baud superat, a siilco sat abrnpte siirgit pars j^osterior, et 

cl3q)eus tnincatiis est 

. Abdominis segmentum 2 ventrale, post sulciiin sinim tra,ns- 
ver.sura, tantuni ad partis basalis siiiu altitudinem elevatum ; 

dypeiis semper truncatua 

Abdominis segmentum 2 ventrale, post sulciim suum trana- 
versum, sajpius fortissime ■supra partem suam basalem 
elevatimi, aut semper distincte altius quam pars basalis . . . 

. Clypeus (lateribus deflexis exeeptis) usque ad basim perfecte 
deplana-tns (iiec concavus sive iinpressiis) et parti I’rontis 
iiiterantermali deplanatm, quam perfectisaime, adaptatus ; 

poatscutelluin simplex, inerme 

Clypeus basin vemxs aut ubiqxie plus ininusve convexua aut 
rare impressus ; si usque ad basim deplanatiis, postscutellum 

medium tuberculatum aut spinifenim est 

5. Clypeus sat fortiter emarginatus, et nomuillis in aspeotibus 
panllo inter dentes laterales proinineixs, ita ut, plus minus ve 

obscure, quasi tx'identatus appareat 

Clypeixs aliter formatuB 

b Clypeixs carinis acntis duabus elongatia longitudinalibuR, beno 

ex stantibus, xuxnditns 

Clypeus baud ita earinatuw, sed inargines deflexi laterales 

nomiim(|iiam aeiein acutam formant 

i. Postsoutelbun medium spina brevi ant tuberculo distixicte 

armatixm 

Postscutellum inerme 


25, Tegulm pereonspicue grosae punetatm, margineni versus 
exteriorem pimcta hmc grossa ferentCB ; clypeus semper 

emarginatus 

Tegulin SiBi)e miimtissime punctabn ex parte inajoro, aut fere 
liBves, puncta majora marginem exteriorem versus conspicua 

rare ferentes, quo in casu clypeus tiqincatus est 

2f>. Abdominis segmentum 2 dorsale in formam conicam fortissime 
et abrnpte (oblique tamen) elevatum ; elj-peus trmxcatus . . . 
Abdominis segmentum 2 dorsale nonnunquam fortiter convexim 
elevatum, sed baud vere conico-tuberculatxxm, aut si conioum, 

clypeuB' est emarginatus ' 

27, Abdomen fasciis iinicoloribus duabus (iina in specie compluribus) 
flavis, saeixissime albxdo-ilavia, rarius Imte liavis, ornatnm ; 


26 

79 

27 
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fa-i^cia prlma plcriimi'iiie lineari, rariiisime circiter partf‘iii 
seg’nioriti dimidiaiii, desuper aspecta, occii|:>ante ; fascia 
SiMjiinda hand majnrem qiiani quiiitam partem segmenti 
secuiidi oecupaiite ; proiioto aiitice bimacoiato, inaculis a 

tegnilis Icnigiysime reinotis, propodeo nigro 23 

Abdomen aut anrantiaco, aiit riifescente colore faseiatiim ; aut 
fascia uiia aut altera aut am]>abus distinctissime bicoloratis ; 
nonruillis in speciebus segmentiim primiim, desuper aspectum, 
totuia aut fere totuni ost coloratum, propodeo noniiuiicpiam 
Imiid toto nigro, maciilis pronotalibus nonmmqiiam ad 


teg'ulas aut fere ad tegulas extensis 3 t a 

2S. Species duabus fasciis abdominalibus ornatae 21) 

vSpccies unica, fasciis compluribus albido-flayis ornata 33 

29. Mesonotuni in parte dimidia posteriore aut grosse aut densim 

et rugose punctatum ; frons inter antennas maculata ; 

anteniUB 11 -articulate 30 

Mesonotuni in parte posteriore band grosse punctatum, piinctis 
inter se remotioribns ant irregidariter dispositis ; frons inter 
antennas nigra ; antennae (S 12-articnlataB 34 

30. Angaili latei‘aies pronoti anteriores distincti, evidenter pro- 

minnli ; nievsonotum opacum, et cum scutello ubi<|iie (luam 
cleTisisvsirue I’ugoso-punctatiim. (Tegulm fiavo-inarginat®.) 


emarginatns Saiiss. 

Ang'iili laterales pronoti anteriores parum di.stincti, baud 
prominentes ; mesonoti puncturatio minus densa qiiam in 
praecedente, pimctis (noimullis in pai-tibus) inter se 
distinctis 31 

31. Tegulas, ex inagiia parte aut totm, testacea^, baud fiavo-notatm ; 

abdominis segmeiitum primuin x^ostice angustissime liiieariter 
fasciato, fascia ix)sa baud vel sjjarsissime ijunctata. 

(Abdomen in exemplis redentibiis xiilis longis ubique 
vestitiim ; c7 segmentum ventrale apicale pilis sat 
longis erectis vestitum ; ad basim suam utriiique 
pilis densis erectis proeditnm, bis smpe sub seginento 
pnncedente abditis.) ’parm. 

Tegubn siepe flavo-maculatm ; abdominis segmentum priinum 
postice minus anguste fasciatiiin, fascia ipsa punctis inultis 
conspicue x>rindita 32 

32. Abdominis segmentum tertium et sequentia (a latere visa) 

pilis erectis x>areo vestita ; fascia flava segmenti primi 
antioe media emarginata ; segmentum ventrale ab- 
dominis apicale pilis erectis sat longis vestitum ; $ 

incognita Ixt u .s*, sp. n. 

Abdominis s(?gmentum tertium et sequeutia solum tomentosa ; 
fascia Jiava i>riini baud antice emarginata; segmentum 
ventrale abdominis apicale pilis brevissiinis vestitum ; 

$ incogniita fnifer, sp, n. 

33. ClypGUS leviter lateque emarginatns, albo-flavus, macula 

mediana nigro-signata ; mesonotum dense distinct eque 
punctatum, tegulis externe testaceis, postice fiavo-notatis ; 
alse parum fortiter infuscatm ( $ ) sp. n. 

34* Abdomen fasciis duabus angustissimis flavo-albis ; corpus 
totum pilis longis vestitum, forma graciiiore ; tegulm fere 
nigrm ; abdominis segmentum prrraum baud fortissime 
transversum; clyx)eus aut tnmcatus aut vix evidenter 


emarginatns ; antennm cf 12-a'i‘tioulatfe piimfMcdm Baxim,' 

34 a. Clypetis fortiter aut fortissime, levissime aut leviter einar- 

ginatus, emargmatus tamen ; ,35' 

Clypeus aut recte aut subrotimdatim truncatus ....... . . 73 

, pRoc.,ZooL.'SO'C.— A 
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55. Abdominis seg-mentiim 2 dorsale (latoraliter visum) pilis long-i-’ 
oribns erectis, sat niimerosis, conspioue vestitum ; pronotum 
antice binotatum, propodeo nigro, puincturatioiie mesonotali 
confiiaa, leviter impressa. (Tegulnc testace® ; anguli pronoti 

hiimerales pariim distincti.) 3G 

Abdominis seginentum secundum pilis brevibus erectis sparsiin 
vestitum, ant fere nudum ; pronotum nonnullaruni specierum 
ad teg’iilas aiit longe lias versus coloratum ; propodeo non- 

niillarum color e sig:nato 37 

36. Abdominis segmentum primiim fascia distincte liieolorata 
semper ornatiim, fasci® margiiie anteriore baud aiit vix 

emarginato -vnlpimis Sauss. 

Abdominis segmentiim primum fascia smpissime fere unicolore 
oriiatiim, fascia ipsa, qnam precedent] s, semper latiore, et 
antice conspicue emarginata - vul'piwiti excisiis, st. n. 


37. Abdominis segmeiitmii secundum nigrum, baud fasciatimi 52 

Abdominis segmentiim secmidum fascia colorata oniatum 38 

38. Abdominis segmentum primum et secundum (ant px liis unuin) 

fascia distincte bicolorata ornata, aut segmentum primum, 
de super aspeetiim, fere totum rubrioolor est, margiiie postico 

flavo 39 

Abdominis nec segmentum primum nee secundum coloribiis 

diiobus variegata ^13 

39. AnguH hiimerales pronoti anteriores distincte proniinentes. 

(Tegularum niargo exterior albidus aut flavescens ; tibi® 


posteriores ferrugine® aut riifescentes, macula elongata 
albida ornatse.) dnivlator, sp. ii. 


Angiili hiimerales pronoti anteriores aut fere recti aut obtnsi, 

baud iirodiicti 40 

40, Tegul® iiitidissimm, perpolit® ; parte interiore excepta, l®Yis- 

sim®, baud subtiHssirae pimctatm 41 

Tegul® in parte exteriore siibtilissinie pmictulat® 42 


41. Clypeiis $ Imvis, nitidus, glaber, distincte, remote punctatus; 

tegiil® (ex magna parte) llavescentes aut albid® ; niesopleura 
maeiilata ; tibi® intermedi® et postic® longe albido-maculat®, 
tarsis rufescentibus. 

tibiis omnibus, metatarsisqiie intermediis et posterioribiis 

supra albidis dorutins, sp. ii, 

Clypeus $ conspicue minute pubescens, a, pice (qiiodam in 
aspectu) elevate, grossius subdensim punctatus ; tegnl® 
nigricantes; niesopleura nigra; tibi® posteriores ali)ido- 
bavo notat®, tarsis nigrescentibus. ignotiis .... d^speehist, sp. n, 

42, Abdominis segmentum primum, desiiper visma, luliricolor, 

colore hoc antice nigro-emarginato, postice angiiste bavo- 
marginato ; me.sonotum profimde, mqiialiter, sat grosso' 
piuictatiim ; clypeus ($) antice distincte marginatus. 


.... - . . / rirtb or, sp. II. 

43, Abdominis segmentum 2 dorsale valde fortiter a basi conico- 

elevatiini ; hoc, cum primo, late fasciato, fascia prima partem 
segmenti (desuper aspecti) maximani occupantc, antice tri- 
angularitm' nigro-emarginata, Macul® jironotales ab angulia 

posterioribus dorsalibus longe remot® ap. n. 

Abdombiis segmentum secundum baud distincte conico- 
tuberculatum.. 4,,^, 

44, Pronotum usque ad angulos doraales posteriores coloratum ' ” 45 

Macul® pronotales a tegulis longe remoti 4S 

45, Segmenta nonnulla abdominis apicalia, :et dorsalia et ventralia 

■nigra, / 4^ 

Segmenta abdominalia omnia colorata 47 

46, Scutelliim sat convexum* quam densissime rugoso-piinctatum ; 

thorax post partem pronotalem niger (cH 7 2 incognita. 


mnyphilus^ sx>, n,' 
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Sciiteliiini Iceve, parum convexuin, liaud densim iiblqiio pimc- 
tatuin, piinctis inter stitialibus minutis distinctis ; scutellnin, 
pOvStsoutellum etproj^odeum Itete aurantiaco-ornata ... placens, sp. ii. 

47. Clypeiis antice distinctissime marg-inatns ; sj)ecies niagna et 

robusta eriurgus Sixu^m. 

48. Pronotiini iiaud aut indistincte marginatum ad truiicationem 

suani anteriorem, margine acute elevato careiis 49 

Pronotiim (media parte excef)ta) fortiter acute marginatum ad 

trunoationem suam anteriorem 50 

49. Abdominis segmentum tertium et sequentia, et dorsalia et 

ventralia, bene colorata, eolore cum fascia segmenti seeundi 
fere concolore. Glypeus c? et $ antice distinctissime elevato- 
marginatiis..^ 

(Pictiiratio abdominis segmenti 2 dorsalis pcrvariabilis, 
nonnuiiquam colore rufo aut rufo-aiirantiaco fascism 
apiealem tantum formante, nonnimquam totiini seg- 
mentum, triangulo nigro basali excepto, occiipante.) 

argerdifrons Sm. 

Abdominis segmentum tertimn et seqnentia hand bene coloi’ata, 
marginibus apiealibus tantum obscure pallidioribus. Clypeiis 
(5 baud marginatus, quam in princedente fortius emarginatus ; 
abdominis segmentum primum multo minus fortiter trans- 
versum, seCuiidi fascia apicalis hand aut parum ampliata ; 

$ incognita subohsmriis, sp. n. 

50. Maeiilm pronotales magnje, scutello et postscutello maculatis j 

abdomen nigrum, fasciis duabus parum latis tantum ornaturn, 
secunda baud eonspiciie utrinqiie amxDliata, latera versus 
, paullatim latiore ( $ ) simple.^, sp. n, 

51. Species graeiHs et elongata, alls exidicatis fere byalinis ; pro- 

notiim, tegubn, scutellum, postscutellum, propodeiim, et 
abdominis segmentum primum dorsale (desuper aspectum) 
rufa, aut ferruginea. Abdominis segmentum pripuiin dorvsale 
ang’ustum, subcami>anuliforine,lateribus seeundi subjiarallelis, 

basim juxta inliexis muniis, sp. n. 

.. 52. Thorax (mesonoto nigro aut tantum bimaculato excepto) et 
segmentum primum abdominale in aspectu dorsali ubi(|ue 
rufa aut aurantiaca, emteris seginentis abdommalibus nigius. 53 
Species aliter coloratm, abdominis segmento secundo semper 

colore ornato 54 

53. Species parva, angnstula, coloi*e rubro ornata, alis byalinis, 

jiarte subcostali jierpaallo iiifuscata iniite/or, sp, n. 

Species sat robusta, aurantiaco-decorata, alis infumatis, pairte 

subeostali nigrescente nautamm Sauss. 

54*. Species, qnariim x>i‘opodeum nigrum est, iironoto antice maeu- 

lato, niacLilis a tegulis longe separatis 55 

Species, ciuarum pi-opodeum coloi'e est signatum, pronoti colore 

ad tegulas aut iiroiie ad tegailas extenso 50 

55. Abdominis segmentum secundum jiostice fere recte aimantiaco- 
fasciatum, sequentibus nigrivS. 

(Pronotum antice fere reete truncatum (sive levissimc 
concavum), angulis lateralibus distinctis, bene elevato- 
margmatum ; cjyjieus le^'issime emarginatus ; abdominis 
segmentum secundum densissime, grosse et oonspicue 
imnotatiim.) debilis, sp. ii. 


AbdominivS segnientum secundum postice latissime rufo aut 
aurantiaeo-nifo colore fasciatum, fascia utrinque valde 
ampliata, qilus minus angulariter jirofunde (nonnimquam 
lirofundissime) nigro - emarginata, .segmentis sequentibus 

coloratia ..-.'.I, ■ ''56 

56. Abdominis segmentum secundum, latera sua versus, quam 

'' densissime , grossim rugoso-punetatum, ■ '57 

a;.,. xA '.'y'::': 
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Abdoiiiiiiia segniantum secundum, niarglnes versus latorales, 


(iistincte pimetatum, scilicet pinictis i;>ene separatis 58 

57. Abdoinmis segmenti 2 dorsalis margo posterior ((losi!|>or 
inspeotiis) iitrm:iur3 fortitcr posticc augalis 

aciitis prominentibus conspicue munitus ((d) euyotiim, sp. ei. 


Abdominis segmanti 2 dorsalis lu-argo posterior ut:.‘in(|uc dis- 
tiricte ang'ulatus, aiigalis ipsis per paullo proniiiientiluis (, 7). 


rit’i'(ur><jf>iii(is, s;>. 

58. Abdominis segmentum primmn basiscpie soci-mdi pulclire joibos- 
centia argentea utriu'^ue ornata, propodei lateribus sniiilit ir 
vestitis ; fascia abiloniinalis seginenti secuuili ad, aut paullo 
ante, medium utrimpie producta (c? ) anjfjrias^ sp. ii. 

Alxlomeii liaud pabeseeiitia argentea ornatuoi ; fascia, a.b- 
dominalis segmenti 2 fere ad basini utriiique antitio 
producta (c7) eiiMidifW, sp. u. 

53. Abdominis segiiientimi 2 veiitrale fortissimo post snlcuiu supra 
partem l:)a.salem suiira {^brupte el(3va,tam, triincatione .snrnnia 
antice subproducta et promhmla, t ibercolifornii (>;] 

Abdominis segnientum 2 vontralo post sulcniii triiiisver.siim, 
distiiicte, sed baud fortlssime, supra ])iirtem suam basaloiii. 
elevEitiim, truncmtioiie sumnia luiud subangulatim antitje 
producta et tuberculifornii Pl 

df). Segmentum abdominale tertium cum soquentibus nigrum ; 

.species magna (c7 ) (wddeHialis, sp. ii. 

Segmentiim tertium et aerpientia auimntiaco-oriiata spGci« 3 .s 

magnitaidine mediocris (rj' $ ) oneitta.lL^, sp. ii. 

61. Abdominis seginentLim 2 ventrale nigrum, postico aiirautiaco- 

marginatum, post trimcationem loviter impressum (c7). 

s(dit(ud,iisi!, sp. 11 . 

Abdominis segmentum 2 ventrale colore ilavo et rnfo-brumieo 
ornatiim, nulla parte nigra, post trimcationem valde late 
depressiim, ita ut truneatio snmina inorassationem elevatam, 
pleriimque curvatam, iirsebaat (cf) Jdlarw, sp. ii. 

62. Tliorax, pronoto excepto, niger ; abdominis segmentum .secun- 

dum dor.gale liaviun, colore ilavo maculam magnam nigram 
s ubtriaiigiilarem iiicludente. Pa.stscatellunx taberculatiim. 


■ Sa/ass. 

Thoracis par.s post-pronotalis flavo-miiculafca ; abdominis seg- 
mentum 2 nigrum, pt^stico flavo-faseiatum, fascia noimiiminam 
utrimiue fortlter liasim vei\sus producta ; i:>ostscutalliuii 
iiierino sp. ii. 

63. AbdomeTx fascils 2 abdominalibus davis aut siilplnirei.s, aii- 

gustls, liaiid lumiuam <iilatatis, taiitum ornaturn ; proiiotum 
antice et sci.itallum inacolis duabus, pallida liav'-is, ornata, 

(Aiitoimm J 12-articulatm.) opMulm, sp. n. 

Pietiiratio eum coloro valde diversa V,!, 

64. Aim atriB, iiliique (in cpiodam aspectu) ■x^iolaceo-tinefca^ ; al>- 

doniinis segmentum 2 latis.simo fasciatuin, fascua auitice 
angulato-eiuarginata. Thorax, exemjdi luiici totas niger, 

pristscutello tubercrdo debiii munito ( $ ) m/.rcpouwbw, s[i. ,n. 

Aim fusco-nitentes (submneobiiicaiitos) ; abdominis segmmi- 
turn 2 fascia apicali auraiitiaca, fere simplici, ornaturn ; 
tliomx, mesonoto exeepto, ubique anrantiaco-ornatus, post- 
Hcutallo baud tuberenlato ($) aurmnneins GaV. 

65. Cljpeiis profundissiine emarginatus, emarginatione imilto, quam 
. semioirciilus, profuiidiore, dentem utrinque longnm et Ob- 

t iisum formante 7 .... . 

, Olype US' baud ita emarginatus ■ 

63. Thorax (mesonoto exoepto) nbique nibro-decoratus ; abdominis 
segmentum |)rimum mbrnin, basali parte nigra, segmentis 
^cafeis .liigris . . . ^ dmiiger, 


63 

66 


Species ,a priBeedento coloro valde diversuB , . . . ' *' ^ (;7 
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67. Species aiiraiitiaco-ornatus ; scutellain iiiaeiila iiuigxa tians- 

versa, vix aut Imiid dirisa. ornatraii (rj ) in jini vs,, sp. ii. 

Species iina aiiraiitiaco-oriiata, altera colore fiarinre, yix 
aiiraiitiaco, decorata ; scutelluni maculis duabus, late 
separatis, ornatiim ( $ ) 68 

68. Fascia abdoiiiinaJis piama fere simplex, lata ; seciiixda late 

eiiiargiiiata, latera versus ante medium segmentiiiri basim 

versus prodiicta ; prox)odeum nigrum ($) .rimvmva, sp. n. 

Fascia abdemiiialis prim’a antice eonspieue eniarginata ; 
secunda fere simx>lex, latera versus p>erpaulio ampliata ( $ ). 

mediuii^ sp. u. 

69. Mesoiiotum solum nigrum, partibus cjuteiis tlioracis clorsalibiis 

aiirantiaco - decoratis ; abdcminis .segnientum seeiindiim 
fascia ajncaii, vix aut perpaiillo latera versus dilatata, 

oriiatiiiii e'Vtitomuii^ sp, ii. 

Tlmrax totiis, duabns macmlis prunotalibus excepdis, niger ; 
abdominis segnientum 2 fascia latissima, antice emaiginata, 
litriiique ante medium segmentum piroducta, oriiatuin ( $ ). 

pscifdoc/i rcMU'His, sp. n, 

70. Clypeufi profundissime cmaigiimtuH, craarginatioiie semicir- 

eulnm fonnante, aut sernicirculo profundiore ; frons capitipi 

ordinaria 71 

Clypeus late, leviter emargiiiatus ; frons eai>itis duabus lineis 

IjBvibus, eurvatis et elevatis, consiucue miinita V2 

71. Species x>arva, sed sat ro]>us.ta ; abdominis segmentnm 2 dorsale 

fascia, iitrinque valde amiiiiata, ornatum ; iironotiiin solum 
maculatum, tlioracis pjartibus cmteris nigris ( $ ), 

(Cl^'iseiis ccfore variabilis, aut totus niger aut rufo- 

maeulatiLs.) ■. vulnerahis Saussi 

Species magnitodine mediocris ; abdominis segmentnm secnii- 
dum, cum sequentibus, nigrum ; tborax, me.sonoto excepto, 
riifo-ornatns ( $ ) fallax, sp. ji, 

72. Species aiirantiaco-ornata ; abdominis segmentum primum 

fascia lata auraiitiaca, baud aut vix emarginata, ornatum ; 
scutelluin, inargine xiosteriore excepto, aurantiaeiim ( $ ). 

hrishanensu, sp, ii, 

Siiecies fiavo-ornata ; vix auraiitiaca ; abdominis segnientum 
ju’imum fascia flaiinscente, antice ccmspicue emarginata, 
ornatum ; scutellum maculis duabus, bene sex»aratis, 
signatum ( $ ) nufel'ayems'h% sp. n, 

73. vSpeeie.s nuixiina (14-15 mm. ad apicem seg. 2 abdoniiimlis) ; 

alidominis segnientis 2 liasalibus aura.ntiaco-fa.seiatiB, fasciig 
liaud iatis, secimda simpHci, baud aut vix latera versus diia- 
tata, segnientis seqiientibus nigris. Tiliim nigrm ; posteriores 
macula rufa aut flava signatm ; intermedia et posteriorcis 

(nisi attiite) j)ilis longis princep.v, sju in 

Species aut irmoedente multo ininore.s, aut colore diBsimiies ... 74 

74. Segmenta 2 basalia abdominis faseiata^.cmteris nigi'is species 

graciles plus ininiisve x^aralleliformos 75 

Segmenta al')dominis coniplura aut onmia coloxata ; species 

baud graciles 77 

75. Pronotum colore rufo fere ad tegulas decoratum j clypeuB $ 

rufo-maculatum .' cofnfyiiitahiif^ sp. n- 

Proiiotuni aut nigrum .aut maculis parvis duabus aiirantiaciB 

aut rufis ornatum ; clypeus ^Taiger 76 

76. (S', abdominis segmenta 5 apicalia , pills erectis sat consjuoue ■■ . 

vestita ; tibim utrinsque sexus nigrae, basi et apice ■ noirnusn ' ' 

. ' quam pallascentibus, 

' ' '( d ? niger,)''.;......' 

(7 ' abdominis segmenta .ajiicalia pubeacentia''minuta^''depressa 
iantum ' vestita j tibim .'.onines. .cum'' iarsis rufescentes,:' " 

: '■/.// /.A' 'id,'' 
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77. cT cT OhT:>ens flaviis 7S 

9 $ Clypens totiis, aut ex parte mag-na, iiig-er St) 

7S. Clypens in parte sna media longitiidinalitcr impressus, ntiaTK jTie 
carinis snbohsoletis (rotundatis iiec acute elevatis) ])ara,ll(?lis 
instructus ; anteiinm (ut opiiior) tautnm I 0 -arti< 5 nln.ta\ 
artieulis 2 apicalibiis ininutissimis. Collula 2 cnbibilis 
liaiid potiolata (an semx)er ?) Sog'inoutum abdonnniK vcn- 
trale 7 sat fortiter convexmn (nTifH(n'()ides^ sp. ii,. 

Clypens more solito formatus, convexus ; anteniiiu 12--arti(!n" 
latfe, fortiter clavabn, artieulis 4 ultimis j>arvis sed distinctis ; 
sog'mentum abdominis Yentrale 7 deplaiiatuni. 

(A]>domiiiis segmentiim 2 dorsale fortiter elovatain x>ilis- 

que longis erectis yestitum.) vi<lihii,% sp. n. 

79. Abdomen fasciis duabiis, baud ntrinqne ainpliatis, ornatiim, 
priina angustissiina, secunda baud ]a,ta ; cljq)cus ntri.ni pie 
longitndinaliter llayoscens ant albido-fiavus. Alxiorniiiis 
soginentum 2 dorsale i;>ilis erccti.s longioribus vestitiim. 

tvberciflrit m Sauss. 

SO. Til)ia3 tirrsique rufosoentes ; cellula 2 cubitalis petiolata. 

(Color variabilis ; abdominis segmontum secnndnm late 
ferrugineo- aut aurantiaeo-l)rnimeo-fasciatum, fascia 
noimiincpiam basim segmenti utriiKpio attiiigento.) 

canimtif.'i Sm. (--'/n/nr(7/;/A' vSauss., var. ?) 

Tibia! tarsique iiigrosccntes, bis plus ininusve atro-lirunneis, 
artieulis uonnullis testaccis ; tibite posteriores, basim versns, 
in parte interiore, rufescentos. Cellula 2 ciibifeilis lia-ud 
petiolabi (an semper ?). Segmenta abdominalia fasciis for- 
rugineis aut brunneo-auraiitiacis onurta, fasciis apicalibus, 
quain basales, i>allidioribus. 

(Neseio qiiomodo suit yarial)iles picturatio et alarum 

neiiratio. ) odifneripiui-fiis, s j >. n . 

81. Alxloniinis seginentnm priimim fascia sat lata, tmieolore, rtiltra, 

antice angulariter nigro-emarginata, oruatiiin { 5 )- ntulaMU^f. sp. n. 

Abdominis segmentum primiun fascia flava, a-lbido-Haya, ant 


fiavo-aurantiaca angnste marginatum, aut fascia laiiorcq 

coiispieue bicblorata, decoratum 82 

82. Al;>dcmiinis segmentum pu?iiaum fascia apieali unicolorc? 

decoratum S J > 


Alnloiniiiis segmentmn priimuii fascia coiisj>iciio bicolor4‘ 
ornatum. 

S3. ATesopleura tegulas jiixta stupe davo-notata ; abdominis sog- 
moiitum i^rinium transyersim i.wiriun eyidonteu* depressum ; 
species evideiitor minor : 

a. Alesopleura flavo-notafer, aVidominis fasciat (aut jnrima.) 

pallide flayescentes stut albido-flayto ( 9 )• ’/dc/iobfs, s}>. ii. 
h. Mesopleura burud notitii ; abdtnniiiis fasoite-iiavto ... yar. a. 

Mesoi>leura baud flavo-notata ; tabdominis segmontmn primmu 
tra,ii.syersini sat conspiene deprossuni ; species evidoufccr 
major, fa.sciis abdominalibus aurtMitiaco-flavis, i>i*ima, (piam 
in specie prmeedente, latiore et sat copio.se punctata ( Q . ). 

ituhplehedffi^ sp. u, 

84. Species parya, angusitt ; anteimm 9 fortiter cj fortissimo 
claratm, his 12-articuiatis, artieulis trilms apicalibms uiicum 
breyein formantibiis sp. n. 


85. (Hac ill sectione niaris (ubi mas est cognitus) antennm tautnm 
ID-articulat® sunt, artieulis duabus apicolibiia minimis, intra 
articuluin octavuin recex>tis.) 

Abdominis segmentum iirimmn, i>arte nigra excepta, nnicolor, 

aut flarum aut aurantiacum aut .siibrufiim 87 

Abdominis segmentum iirinmin, parte nigra basali (si <iolor 
niger adest) esceiita, cbloro riifescente ot flayo distincto 
' colpratum' ' 8G 



WASP-GENUS PARALASTOR. 


577 

S(>. Clypeus Q. l^to flaviis ; macula cajAtis ocellari« $ utrinque 
ad, aut fere ad antennarum inserfcionein utriiiquo prodiicta. 

Tiiidtmjloi\ i>^p. II. 

Clypeus $ rufevseens aut ferrug-inGUS ; macula capitis ocellaris 
antice eiiiarginata, parte utrimpie prodiicta al) insertione 
aiitemiarum Icmge remota. o mihi iiicog-nitiis . . . briniueus Sauss. 

87. Abdominis segmentnin secundum justa apicem transYersim 

impressum, ita ut incrassatio, distincte subelevata, formetiir, 
incrassatione postice abrupte Yerticali, hauci obliqiia, iiiar- 
gine apieali deplanato lato. Color niger, rufo>decoratiis ( $ ). 

anostreptiis, sp. n. 

Abdominis segrnentum secundum jnxta apicem plus minus 
incrassatum, incrassatioiiG baud antice elevata, et postice 
plus minus oblique triincata ; partes coloratm plerumqiie 
auraiitlacm aut liavm aut jiliis minus Tufo-aurantiacm SS 

88. Clypeus $ aurantiaco-rufus ; ociiH usque ad clypeiim eolore 

mai'ginati ; maciili pronotales fere ad angulos dorsales 
posticos exteiisi ; species nigra, rufo-oriiata dijserif ia.<, sp. n. 

Clypeus $ niger, lateribus defiexis fiavesceiitibus, apico rufes- 
cente ; oculi baud usque ad clypeum niarginati ; i^ronotum 
antice inaculis triangularibus ornatum ; species nigra, flavo- 
ornata miJithochrurmis, sp. m 


I) Lvis io sGCunda. 


1. Tliorax et abdomen bicolorata, nigra et rufa sive ferriiginea ... 14 

Corpus noimulla in parte semper flavo ant albido aut auran- 

tiaco-flavo colore ornatum, smpe tricoloratiiin 2 

2. Tegulee (parte interiori tboracein juxta excejita) ex magiia 

Iiarta politse, impunetatm aut fere inifuinctatm, sculptura 
nulla aut vix videnda, x^’ancta rare bic illic disposita iioii- 

nunqiiani ferente.s o 

Teguiie plerumque subtilissime sed distinctissime in parte 
exteriori xiunctata!, uoimunquam sat copiose et grosse 
punctatic, aut x>uiieta grossa et miirata intermixta ferentes. , . 8 

3. Al)doniinis scgmentum primum suxira riibeiis, margine postieo 


flaro ; x3rox)odeuni nigrum picteti Saiuss. 

Abdominis segrnentum xirimiini alitor coloratum ; i}ropodeo 

bicolorato 4 

4, Abdominis segmentum secundum postice fascia flavo -aiirantiaca 
lata ornatum, partem, majorem quani qiiartam, segmenti 
occupante, ad basim utrinque consjnoue auraiitiaco- 
niaculatum. 

(Clypeus tnmcatus aut parum emarginatus.) . cojistrictus, sp. n. 
Abdominis segrnentum secundum nonnunquani baud fasciatum, 
aut fascia pallide flava, aut obscuricolore ornatum ; si aiir- 
antiaco - fasciatum, fascia niinus lata est, baud quartam 
segmenti p^i-i’tem occuxians. 

5- Color fiavns suxierficiem totam segmenti xirimi 

oGCupans, eolore nigro, si adest, siii>criicieni deelivem solam 


occupante 6 

AI:)doniinis segmentum jaimum fascia apieali tantiini ornatum. 7 


6. Tegulm $ baud flavo-maculatic, feminm et maris pAmetis non- 

millis grossioribus et profundioribus sigmtm ... meaochloms, sp, n. 
Tegulm feniinm flavo-maculatse, feminas et marls punctis minus 

grossis et jjrofundis signatm mesochlomi w.esocliloroulGs, st. n. 

7. Abdominis segmentum 2 ventrale medium baud imxiressum ; 

$ cl:yX3ei apiex late leviterque em'arginatus ; mesonotuin 
■duabiis lineis'elongatis.subparallelis, ornatum ; cJ incognitiis. ; 
(Abdominis color atro-brunueuS;^ segmeutis fasciis albido- 
flavis oTnatla.)', 
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Abdominis segiTientniii 2 ventrale post snlcnin traiisv(3rsntii 
ooiisi)i< 3 ue impressnm, ita iit trmicatio .snmnia rotiiiidatim 
ele vatur { cj ). 

(a) Thoiux nigTum, flavo-notatiim eoniphis\ sp. n. 

{h) Proiiotiim riifiim, fiavo-notatiiin, mesonoto medio rnfo. 

conipi ii,s\ var. ‘'nihescpii,^^, li. 

8. Abdomen bTunneum, rnfo-brunneum ant atro-hnnniienivv, et 

eoloi-e albido ant flavo-albido variegatnm 

Abdomen iiigTiim, colore sulxdiureo, flavo aut aiirantiaco 

variegatnm Id 

9, Teg’uLe subtilissime iibique piinctatm ; pimcta nonnnlla majora 

sed levissinie iinpressa adsunt ; abdomiiiiB seg'inentiim 2 dor- 

sale maciilis basalibiis carens, aut his minimis alemndrue, sp. n. 

Teg-ulm snbtilissime punctatm et etiam pnnctis gTossioribus, 
et, qiiam in prmcedente, inaiis eonspicuis, signatm ; abdoniinis 
segmentum 2 dorsale niaculis duabus, eonspicuis, basalibus 

oriiatum areiiicola, sp. ib 

K'l. Clypeus truneatus ant vis: emargmatus ; c? tegolm fere uliiciue 

gTosse et coiispicue punctatm. $ incognita tsiiiiilUmvff, si>. ro 

Clypens distincte, sed leviter, emarginatus ; togulfu minii- 
tissime copiose punctatse, punetis grossioribus inter |>iinctnla 
miniita Tiormniupiam intersimrsis 11 

11. Abdominis segmentum 2 bastaliiim fasche evidenter bicolores, 

antiee aut aurautiacm aut nifesoentes, postice fiavescoiites 

aut albescentes 12 

Abdoriiinis segmentum secundum plerumque nigrnm,aiit posti(;e 
tantuni |:>iGeo -marginatum, out faseiam incomx)letain halxms ; 
primum in asj)ectu dorsali totum (aut fere totum) liavum, aut 
anrantiaciim. hand bicoloratum 115 

12. Femora posteriora nbique aut ex magna parte fulvesceiitia ; 

species facie sua et forma enrn hnitimis congTnens: 

o. Stigma lucide fiavescens .vyurh reunify, sp. n. 

h. Stigma obscure flavescens aut atro-sntfnsmn var. n. 

Femoi’a posteriora nigricantia, apieibus jdas minus rufc-scenti- 
bus ; simeies elongata, angustissima, abdominis segmento 
secximlo xdns, qtiam solito, elongato et angnsto. 

(Stigma atro-brunneum aut nigrescens.) .bqhhftv, sp, n. 

IJI. Pronotum totum flavuin ant subaurantiaeum ; alarimi stigma 
atrnm. 

(Abdominis segmentum primum supra aurantia(*o-flavTim, 
scciuitlum fa.scia imixmfecta. aj>icali, dnalaiscjee iiiacuHs 
parvis subbasalibns, vix conspictiis, oniatiim ; aiittMi- 
nanmi fagcdlum nigrum, apico ex.tremo rufoscfaiti*. 

Pieturatio segmenti 2 abdominis an coustans 1) S . 

ignotns\ sp, ]i„ 

Pronotum cj et J baud totum flavxim, nonnnnquam antic'c 
bavo-iiotatmn ; alarum stig-ma liuide fiavum. 

(Abdominis segmentum primum snja'a flamim, secuindum 
nonnuminam totum iiigi-um aut margine apieali pioeo 
aut rufeseente; inmnotiim cmlorc variabilis, siqxra rufiini 
ant Tiigrnm, atxt rufo-marginatimi, nonmmqtuun antico 
ornatum maenlis duabns distinctis fiavis.) ... mvnouiet>\ sp. u,. 

14. Tegulax ubiqiie copiose, stibtilissime punctate ; sixecies major. 

Tegulm conspiciie grosse pnnetatm, inter puncta nitidm, puiic- 
tulis ininiitis, vix ant baud discernendis miifaton 
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1. Paralastor, (Paralastoroides) clotho Lep. 

Distinct from all other species by tlie suture of the first 
abiloiiiimi] segment and by the coloration. I lia.\'8 not seen tliis 
species, and I do not not know whether 8ai.ssui*e saw more tlian 
a, single example. He says tliat the suture is more or less 
distinct.’’ 

Hah. Australia. 

2. Paralastor saussurei, sp. n. 

2 , Higra, fronte intei*antennali rufo-punctata, capitis vertice 
ntrincpie minute tlavo-notato ; abdominis seginento secundo, 
triangulo elongato nigro iiiediano excepto, cum sequentibus, ferru- 
giiieo, ant plus minus aurantiaco. Clypeus iiitidus, hand deiisiiii, 
sed plus minus vstrigose, punctatus, apice distiiicte, levins 
ernarginato. Frons capitis gmsse et distincte punctata, linea 
la 3 vi, seiiiicircuiari, ocellum anteriorem iocludente, instructa. 
Capitis vertex et tliorax densissime rugoso-pimctati, postscutello 
inerlio elevatulo, sive tuberoulato, et, cum propodeo, opaco et 
multo, quani scutellum, subtilius sculpturato. Tegulas fortiter 
conspicue puiictabe. Abdominis segmentiim pilmum, pars 
seeundi dimidia basalis, partes frontis capitis oi'bitales, et basis 
et latera deflexa clypei, albido-tomentosa, partibns abdominis 
cieteris Jiureo-tomentusis. Alje snperioies fortiter infuscata?, et 
ca?rulec)-nitentes Segmentum abdominis 2 ventinle post siilcuni 
vjilde fortiter elevatuni, elevatione siimma promixiente. Long, 
a fronte usque ad apicein segmenti 2 abdominis 15 mm. 

Hah. Nortli Queensland [Dodd), 

3. Paralastor ixferxalis Sauss. 

ddie band of tlie second abdominal segment varies in colour 
fi’ora pjde orange-yellow to deeper orange, and is sometimes 
angulately sometimes roundl}^ ernai-ginate. Tim facial markings 
of tlie male vary, the clypeus sometimes being wholly yellow, 
sonietimes only yellow basally, with intermediate conditions. 
I'he sinus of the eyes is sometimes yellow, the scape in front and 
a medio-frontal s})ot probably always so. The ])roiiotum is 
usually spotted with yellow, more ra)*e]y black. TTiree apicjd 
joints of the antennm small, but distinct, Tegtda? with 
conspicuous, deep, coarse punctures. 

Hah. Cairns (K, Queensland) and Port Darwin. Twenty-four 
examples examined. ■. 

4c. Paralastor Ru PIPES, sp. n. ■ 

Agrees generally in form mnd in'' scidptni’c w'ith P. mfernaliSj 
l)ut is at once distinguished by the red legs and the narrower 
apical band of the second abdominal segment, which is only a 
little, dilated at the^ extreme ''sides. .The '■postsciit'elluin ' is.' W'itliout 
the ,'d'istinct tubex'cle'of infernalis in''\vhieh'.speeies it may, be 
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obscure in tlie malej but is well developed in the otlier sex. Biz.e 
of infernalis. 

Hah. North Queensland {Docld)^ 1 5 . 

5. Paralastor fraternus Sauss. 

The male has the clypeus (at least for the most part), the frontal 
spot, and tlie front of the scape of the anteiime orange or 
yellowish orange. The tegulje are for the most part very iniiiutely 
puiictni'ed and clothed with very short Irnii'S or tomentum. 

Hah. The single male in the Oxford Musenni is froin New 
South Wales, the female type in the British Museum has no 
special locality assigned to it. 

6. Paralastor gonspicuus, sp. n. 

S . Niger ; clypens, macula eloiigata frontalis huic adjuiicta, 
articulus antennarnm primus antioe, macuheqne 2 ju’onotales 
pallide fiava, aiit albido-lhivescontia. Abdominis segmentnm 
secundum fascia lata pallida basali, postice profunde trituigulariter 
emargiiiata, et antice plus minus iiigi'o-eimirginata, ormtum. 
Olypeus profuiidissiine emarginatus. Frons capitis ante ocellum 
aiiteriorem grosse punctata, punctis inter se distinctis. Aiiguli 
pronotales prominuli. Mesoiiotum sat grosse et distincte ]:>unC“ 
tatum, exemplorum 1 ‘ecentium dense nigro-tomentosum, pilisqne 
ereetis brevioribus subpallidis vestitum. Scutelliim tuberculo 
prominente inunitinn, propodeo antice grosse punctato. Tegtilto 
dense et minutissime ex parbe majore punctatoe, pniictis iiiagnis 
nonnullis prassentibus. Abdominis segmentiun priiiium fortiter 
crebre punetatum, punctis saq:)e sub torn en to denso abditis ; 
segmentiun 2 ventrale post siilciiin valde fortiter elevatum, 
elevatioiie summa prominente ; segmentiun 7 ventrale pilis 
ereetis minus brevilms vestitum. Aiiteiinarum articidi 3 idtiini 
minimi, Abe, costali parte excepta, hyalinm. Long. 11-12 nun. 

Hah. North Queensland, Cairns district (Dodd). Five 
examples. 

Tire sculpture of the teguhe, ns iii fraiemus, is (piite diflei’ent 
from that of F. infernalis and its idlies, the coarse jmnct.ures 
being altogether confined to their inner lialf (or almost so), the 
outer part bearing tire very line puncturation. 

7. Paralastor dubiosus, sp, n. 

cf . Hardly differs from P. conspicna in stmeiure, and is pro- 
bably only a race of that species. The second ab<lonriiial segment 
is entirely pale, or has a more or less extensive median longitudinal 
dark marking. The silvery tomentum, that fills tlie ocular* sinus 
and extends down over the deflexed sides of the olypeus, is more 
dense and conspicuous and the sculpture of the latter beneath it is 
somewhat changed in accordance. 

This form varies much in detail of colouring, as shown partly 
ill " the table of species above. In one example tire pronotal spots 
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are extremely small, while in another they form a broad band, 
sligljtly interrupted in the middle. 

Ilah. Queensland, Mackay [Turner)^ 5 S ; Queensland, from 

E. Saunders’s collection, 2 (S . 

8, Paralastor cognatus Sm. 

This species is entirely distinct from and not closely allied to 

F. f rater nus, it resembles in colour, and of which 8niith 

tlioiigdit it might be the male. Its comparatively sliglitly 
ema.rginate, bicarinate clypeus distinguishes it at once. 

Ilah. Doro { Wallace ) ; type in the Oxford Museum. 

9, Paralastor ux^ipasciatus Sm. 

Clypeus formed as in P, cognatus \ the tegulm shining, witli 
the minute prineturation not, or barely at ail, discernible, wliereas 
in cognatus their surface is nea.rly dull, and tliere is a copious 
tlioiigli excessively fine puncturation. 

II ah, Aru {Wallace ) ; type in the Oxford Museum, 

10. Paralastor coNSpiciENDUs, sp. n. 

2 T Nigra ; clypei pars basalis et maeula interantennalis, 
i:iOiinun(|iiam sinus oculai-is, macula magna iitrinc|ue postorhitalis, 
pronoti mai’go anteiior late, fasciarpie lata basalis segmenti 
secundi abdominalis, postice emarginata, liava aut all)ido-fiava. 
Clypeus late lunulato-emarginatus, iitrinque carina, bene elevata., 
acute munitus. Frous capitis dense aureo-tomentosa, distiiicte 
fortiter punctat-us, tomento remoto. Anguli pronotales distincti, 
baud prominnli. Mesonotum tomentosum, et pilis erectis sat 
crebre vestit urn , postscutello hand evid enter t ubercuhito. Tegn I m , 
margineni exteriorem versus, miiuitissime punctulatte, ibicpie 
liainl alitei* puuctatm. Alie, costali pai-te atro-fusca exceptsi, fere 
liyalinax Abdominis segmentum 2 veiitrale fortissime iibrupte 
supra stilcnm elevatum, elevatioiie summa antice prominula. 
Long. 12'-13 mm. 

Ilab. Queensland, Inkerman, near Townsville {Sialke7% 1 $ ; 
Townsville, 1 J {Dodd ) : Queensland, 1 2 , from E. Siuindei’S. 
All in the British Museum Collection. 

11. Paralastor ELEGANs, sp. n. 

2- Colore et pictinutione P. Saiiss. (Et. Masar, 

et SnppL;pl. xvi, f. 3). , , 

This species differs from Baussure’s description of P, mactdP' 
i^entris only as follows The cl y peal einargination between 
the teeth is not straight, but slightly rounded ; there is only a 
yellow spot on the inner orbits, the head is very densely clothed 
with golden tomeiitum, not blackish. The fascia of the first 
abdominal , segment , is ' incomplete, failing dreforebthe' .lateral 
angles. 
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Tlie cljpeii.s lias two very strongly raised longitudinn.l cariine, 
not inentioned by Saussnre, but wldcli, as Mr. Meade- Wablo lias 
kindly inforaied me, are present in tlie type, tlie face of wliieh is 
asymmetrical or somewhat defoimed. In most respei'ts I\ elegmis 
resembles P. consplciendus, apaid from the qiute different colour- 
pattern, hut tlie clypeus is mneli .shorter and the propodeuiii 
shoi'ter and more i-oiinded, less quadrate. 

IJab, ]Sr. Queensland (id P. JJodd)^ 2 J « 

12. Paralastor tricarinulatus, sp. n.- 

o' . ]^igei‘, clypeo, inacnlaque elongata iiiteranteiinali, luiic 
adjiuicta, ilavis, macula parva verticis postoculari utrim|ue 
aurantiaca. Abdominis seginentum piiniiuii spatio lunnlato 
apicali rufo - decoratum, secundum fernigmeo-iaifum, macula 
liasali, hand ad medium segmentum extemsa, nigra, segineiitis 
sequentiVnis euin tibiis tarsisque aurantiaeis ;iiifc feiTUgineis. 

Clypeus leviter emarginatus, apice lat<i, anguste nigro- 
marginato, evideiiter, sed paiaiin acute, loiigitiiidiiiaiiter 
3-ca.riria.tus. Frons capitis rugoso-puuctata. Pi’onoti truncaiio 
vix ma-rginata. Mesonotmn grosse et rugose piuictat/um. 
Bcutelliini postiee conspicue foveatum. Postseu tell urn medium 
subprodiictiun sive suhtuberciilatum. Abdominis segmentum 
priinum transversim subconspiciie im|)ressam, piincturatioiie sua, 
qiiarn mesonotali, minus grossa ; segmentum 2 ventrale post 
suiciim abrupte fortiter elevatum, elevatione sumina paullo 
rotundatim prominula,, grossim et copiose piinctatiim ; segmentum 
( ventrale pilis erectis .sat lorigis conspicue vestitum, me<liinu 
longitudinaliter sulcatum. Ake, costali parte excepta, subliyaliua?. 

Long. 13-14 mm. 

Ilcd), Yictoria ((?. FrencJi), 1 cf . 


13. Paralastoe tasmaniensis 8auss. 

Tills species was tlescribed Ivy Baussure from a headless niah\ 
and is said by him to inhabit Tasmania, but I liave only se«.m 
Queensland exanqiles. 

In the male tlie clj-peus, niedio-frontal spot, and front of t,he 
scape of the antenme and the postociilar spots of tlie \’cvrt>ex are 
yelioW; the latter sometimes redder or orange. In the feniale 
tlie apical portion of the clypeus is black, the rest orange or fer- 
ruginous brown. The scape of tlie antenmc bla-ck or largely 
feiTuginous or reddish brown in front. The tegiikc tire veiw 
coaavsely punctured, the punctures extending to (or almost; t<)) 
tlie outer margin.^ The apical ventral segment of the imile is 
wide and widely impressed, and bears only very short lL‘iirs, as 
do the preceding segments. 

■HaP Queenslaml, Brisbane m in Oct., Jan., Dec.,, and M'areh 
{Ilacker), I suspect that the locality (Tasmania,) given by Sans- 
sure, is erroneous. 



WASP-GEN LIS PAR A L ASTO U . 


583 


14. Paralastor habilis, si ^. n. 

Abdomen nigrum, segmento secinido pallide ina.ciila 

niagiia siibtriaiigula.ri nigra., ad aiit post medinin segnientiini 
extensaj signato. d cl^^peus, macula iiiteiuritennalis, articuliis 
a.uteiinarLmi primus aiitice, tnaculfe paiune verticis postociilares, 
macuke proiiotales (noiinunquam fasciam fere integraiu 
forinantes), pa, Hide Hava; 2 cl 3 q:)eus antice niger, postice 
auranti<-icus ; antennarum articuliis primus (]>asi extrema pallida 
excepta) niger. Aim liyalimBj costali parte infiiscata,, plus minus 
fiavescente. Tarsi posteriores, articulo ultimo excepto, nigri 
aiit atro -fusci ; tiliimaut nigricantes out rufescentes. 

Clypeiis distincte, nec prof unde emarginat us ; f rons grosse 
punctata. Mesonotum. cjim.m densissime, rugoso-piinctatumy 
parum dense pilosum ; tegulis iiigr is, grosse usque ad marginein 
exteriorem punctatLs ; postcutelliim baud aut vix tuberculatum. 
Alidominis segmentiim priiniini pernigrum, dense punctatum, 
inter puncta qiia.si subtilissime graiiulatum, seeundi pars nigra 
similiter sculpt urata, sed remote punctata ; segmentiim 2 ventrale 
post sulcum fortissime abrupte elevatiim, elevatione summa 
prominiila; septiiiium segmentiim d ventrale latum, lateque 
impress urn, parum coiispicue pilosum, pubescentia l>revi vestitiun. 

Long. 11-13 mm. 

Hab. North Queensland {Dodd) ; 2 d , 1 $ . 

15. Paralastor subhabilis, sp. n. 

PrjBcedenti simillimns, ut apparet, paullo gracilior, alarum parte 
costali rnagis fiavescente, et ibidem veiiis pallidioidbus. Tarsi 
posteriores ubiqiie, ant ex majore parte, pallidi. Tegube, 
ina,rgiiiei:n exteriorem versus, pallida?. Beguientum tertinm 
filidominale plerurnque Havo-marginatum, aut plus ininusve 
pallidum, rare nigricans, sequent ibiis segmentis etiam scepe 
pallid is. 

Possibly only a race of tlie preceding, but superficially quite 
distinct. The pattern of the second abdominal segment is diflerent 
from that of the black median marlcing narrower and not 

of the same siibtriangula.r form. Unless it has become changed 
post mortem^ tlie ground-eolonr is also different, tlie yellow more 
ochreoiis, or in some examples approaching orange, not pale clear 
yellow or whitish yellow. The colour of tlie cly pens in the female 
is not constant ; sometimes it is nearly entirely yellow, sometimes 
black on the apical part, 

'Hah. Queensland, Mackay 5 6 examples (IJfVmer) ; Queensland, 
1 d from E. Saunders’s collection, 

16. .Paralastor PLAvicEPs-Sauss. , 

I have not examined the type of this species, but should the 
teguhe have a very coaixse puncturation extending to the outer 
'margin, then it would be placed in my ''table next to, habilis 'and/ 
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suhkahlUs^ easily distiiiguised by its “ teto jn.iine de soiifre ; 

Stir ie vertex uii ovale noir, qui eiivelop|:)e les oc.ollos” (Sa, assure). 
In any case this ch<aracter of coloration will distinguisfi it from 
any otlier of the species that have the first abdoiuinai segineiit 
wholly black. 

Ilab. Australia, 

17. Paralastoe albifrons Fabr. 

I liave not examined the type of this species, but Mr. Meade- 
Waldo has very kindly examined it for me, as to certain 
structural points, from which I infer it slioidd be placed next to 
P. hahilis. In fact, I do not feel sure that the latter may not be 
a variety or race of the Fabrician species. 

Uah. Australia (Banks collection). 

IS. Paralastor apicatds Sm. 

The type specimen is from Ani. Exa.mples from I^ipiia 
{Odynerm lorenizi 0am.) are at the most slight colour-va.ilxdiies, 
quite unworthy of a special name. The tegidie are punctured on 
tlieir inner portion, smooth and polished outwardly ; the sc^cond 
abdominal segment seen in profile rises up strongly a,bove tiu^ 
level of the first; ventrally, it rises up strongly, but ratlier 
obliquely, from the ti'amsverse sulcus, and the truncjition is not at 
all prominent or produced foi-wards at its highest point. 

JIab. Aril (Wallme)^ type in the British Museum and 1 c? in 
the Oxford Museum. I have seen several exaiii|)les from .New 
Guinea. 

19. Paralastor pallidus, sp. n. 

£ . Nigu^a, clypeo aavo-bimacula.to, aut macida, curvata linsnli 
ornato. IVons interautennalis flavo--i,rmcula,ta ; macuUe |)ronotales 
havescentes. Teguke externe flavescentes aut riifo-flavm. 
Abdominis segmentum secundum ochraceo- llavum, macu la, 
triangulari ba,sali signatiiin, sequentibus similiter pallide coloraiu’s, 
margine etia,m primi postico |)allide fasciato, fascia }ia,c uudia, 
eniargiimta. Femorum apiccvS, til,)im, tarshpie rufescentia. Aim 
subliyaliruc, parte costali iufuscata. Clypens nitidiis, irregiilaiit^n- 
puTictatus, apiee distincte, nee profunde, emargina.to, niargiiie 
elevato. Mesonotum clensissime punctatum, postsentello inermi. 
Alidominis segmentum primum obscuritus punctatum, secundum 
ventrale forti-ssime post sulcum abrupte elevaturn, eleva.tione 
summa prominente. Tegulm ex magna parte dense disbinctissime 
et subtilissime punctahe. 

Unlike any other species superficially. The second dorsal 
segment is only a little more than ordinarily convex on its basal 
■'portion. ■ ■ 

Ilab. Queensland (E. Saunders’s collection), 1 S ; Mackav 
{Turner), 1 $ . 
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20. Paralastor ixsularis >Sauss. 

Pnlike any other species superficially, the second abdoiiiinal 
segment black, with tlie extreme apex only indistinctly pale. 

Eab. Australia, Swan River ; 1 c? . 

21. Paralastor tubeeculatus Sauss. (PL I. fig. 3.) 

A very distinct species, of which I have seen six females, four in 
the British Museum Collection and two in the Oxford j\IiiseLii:ii. 
Tliis species should be removed from this position and placed 
next to 1\ odymroides (no. 67). 

Hah. Tasmania ; Adelaide : Victoria {French). In the latter 
locality the abdominal bands are deeper yellow, in one example 
more orange-colourod. 

22. Paealastoe emargixatus Sauss. 

Hao. Tasmania, 1 $ in the Oxford Museum ; Eagleliawk 
Neck, S.E. Tasmania, Feb. 12th--Marcli 3rd, 1913, 1 J {Turner). 

23. Paralastor parca Sauss. (PL I. fig. 1.) 

In one or twm females the clypeus is quite truncate at the apex, 
and others are intermediate between these and those in which, 
it is quite distinctly, though always shallowly, emarginate. 

TIah. Tasmania, Franklin; Mt. Wellington and Eaglehawk 
Neck (Tamer); Victoria (T7'e?icA). 

24. Paralastor l.etus, sp. n. 

S . Niger, clypeo, antennarum articulo primo antice, iiiaciila 
interantennali, duabusque postocularibns, fiavis. Pronotum, 
scutelliiin et iioiinuiiquani postscutelliim, ilavo-bimaculata. 
Meso pie lira sub tegulis fiavo-nottita, his ex magna parte rufea- 
centibus, et nonnunquam llavo-nobatis. Abdominis segmenta 
2 basalia fascia fiava apicali ornata, fascia priina media levins 
emarginata, secuiida simplici, baud lata. Tibiai tarsiqiie 
rufescentes. Ah>3 distincte infuscatm. Clypeus distincte, nec 
prof unde, emarginatus, pilis paliidis ubique vestitiis. Frons 
capitis dense rugoso-punctata, capite pilis longis vestito. 
Mesonotuin dense punctatum, postscutelio inermi ; propodei 
lateribus rotundatis. Abdominis segmentum primiim fortiter 
tra-nsversum, parte apicali excepta rugosissime puncturatum ; 
segmentum secundum dorsale basim versus mediocriter con vex urn, 
pilis erectis longioribns parce vestitum ; secundum ventralo 
fortissime et abrupte post sulcura elevatum, elevatione summa 
promiiieiite ; segmentum apicale ventrale pilis erectis sat longis 
vestitum, hand distincte depressum. Long, 9-10 mm. 

Hah. Fremantle, Australia (British Museum), 2 

25. 'Paralastor I’RATER, sp. n., 

B « Niger, capite thoraceque ut in F. too, maculatis. 
Abdominis fascia prima'et secundalei*e, iBqualitei;,lata?:, simplices ;■ 
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postsciitellum, nigriun. A. P. Imto segnieiifco tertio dorsfili cnrii 
seqiientibas pilis nuliis erectis vestito, seginento 7 veiit,i*aJi, (*iim 
pne^.edeiitibus, pilivS erect, is taiituiii brevissiniis vestito, bicile 
distiiigueiidns. 'J'egiikB minutissiiiie purictatic. A Ixloiiiiois 
seg-meutimi priQuiin latissimum etcmn seciuido jiigei’riiiriiiii, 

Certaiiil}' distinct from the preceding bj the (liffereiitly (?lot]ie<i 
apical male ventral segment — a very important clnirjietei’. Jri 
both, the teguhe are for the most part feebly and very minutely 
piiiictatej the punctures feebly iiripi'essed. 

Ilab, Albany [Br&wer) ; 1 S in the Oxford Museum. 

26. Para-Lastor ordinartus, sp. n. 

P . Kigra, clypeo albido-llavo, im-icula discali nigra ; macula, 
interantennalis, una utrinque postocularis, et dum pro.notii]es, 
'pal tide tla.va\ Tegukie nigiica.ntes, ii.i pa.i*te exteriore testa.eem, 
pOKstice llavo-notat^e. Abdominis segmentum |)rinuiin postieo 
albido-flavo-faseiatnrn, fascia utrinque paullo dila.tata, ; Si'gmenta, 
sequentia. .simplieiter (iiec late) fascia, ta. Tibia) tarsique 
rufescentes. Glypeus latus, brevior, apiee late eb levis^ime 
emarginatUvS. Frons capitis erelme punctata.. Mesonotum dense, 
minus grosse puuctatiun, postscutello inermi. Propodei latera, 
fere iequaliter rotundata. Tegulm ex parte nuigna kevissimag 
politic, impuiictata). Abdominis segmentum primum subcrebro 
punctatum, fascia pallida apicali puncta rniilta ferente. Ab- 
dominis segmentum secundum doraale basim versus subfortiter 
convexum, ventrale, post sulcum, fortiter elevixtum, elevatione 
summa baud promineiite. . Ake subhyalime, parte costa, li magis 
infuscata, stigmate medio pallescente. Long. 8*5 mm. 

A rather cc)mnionp]a.ee species, cliieiiy noticeable as liaving 
several pale abdomina,! bands. 

Hah, Yictoria, Wiminera {coU. B'roggait), 1 J . 

27. Paralastor PUNCTUi.xVnjs Sauss. (PI. I. fig. 17.) 

( s ==.F. albocmctus Sm. ? $ , var. =z:smtlis Hjiuss, ?) 

In this species the fipex of the clj'iieus is not a]wa>^s (|{[!te 
truncate, but is some Mines very fain tly\:tontt^^ or has tlie margin 
a, little sinuate. The basal a,bdomiiial segment ivS less st.i'ongiy 
transverse than in many of the allied sjiecies. It is cerf:,a.injy 
variable both in small details of colour ami structure, and I 
believe tliat P. alhocinetus Bm. is only a male of this species, and 
mnills Baiiss. a slight variety. Baussure, in liis first descrijition 
of the latter, says that the second ventral vsegment of tlie a,lxlomen 
is sans tuberciile,” and in his supplement he gives the prc'sence 
or absence of a tubercle as the only distinctive character lie tween 
the two forms. As in other species I have found that the truin 
cation of the segment is sometimes more evidently raised or 
produced in some examples than in others, this minute distinction 
seems hardly, sufficient. 

The male of punctuhtii^ k abundantly distinct from any of 
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tlie siroilar forms tlescribed by >Saii.ss\ire b\^ its r2-joiiited (not 
1 1 -jointed) aiitenme. 

Ilab, Tasmania,, Mt. Wddiington and Eagleliawk Xeek, Jan., 
iJd)., and Mareb, 1913 {Turner) \ Hobart; I^ft. Ivoseinsko, 
6000 ft., N.S.W'b {Waterhou.se). 

28. Paralastor optabilis^% sp. n. (PL I. fig. 12.) 

Pictiiratio capitis, tdioracis efc aT)domiiii.s, cum P. fratris et 
F. keti picturatione congniens. 8[>ecdes robiista,, alis iufuscatis. 
Clypeiis 5 mediiLS iiiger. CHpeusdisbincte <letitato-ema,rgiuatiis, 
iiiargine apical! intei* dentes laterales medio leviter rotundato, sive 
pa, olio producto, quasi tiideiitato. Caput cuni tliorace sat dense 
pilis loiigis vestitum. Anguli pronota,ies parum distiiicti. J\leso- 
notum tanieiitosum, puiictis stcpe plus minus tonieiito obscuratis, 
postice baud dense (sc. irregulariter) piuictatuin, postscutello 
i*otuiidato, inermi. Abdominis segmenta 2 basa,lia tomento 
nigerrimti, punctiiratione stepe plus minus abdita, sive obscurata ; 
primiiin. fortissime transversuni, secundum pills erectis crebre 
iibique vestitum ; fasciae abdominales minus lata?,, fere recta. 
Alaloininis segmentum 2 ventrale fortiter abrupte post sulciim 
elevatimi, eievatione siimma prominente ; segmentum ventrale 
(S apicale, oeque ac pnecedentia, perconspicue et dense pilis 
erectis vestitum. Antenna^ d 12-articulake. Tibim tarsique 
rufescentes aut testacei, plus minusve (pnesertim in d) tlavo- 
nota.ti. Femora anteriora et inteianedia d iiavo-notata, lus 
in 2 etiani iiavo-notatis. Long. 12( d )-14( $ ) mm. 

Ilah, Nortli Queensland {Dodd). 

29. Paralastor vulpixus Sauss. 

Ill its typical form this species is distinct, to tlie luiked eye by 
its narrow iirst' abdominal fascia, wliich, like the second, is pale 
yellow postei’iorly and orange-brown or brown in fi*ont, and its 
robust form — the latter cbaracter distinguisbiiig it from other 
species wliicli bave similarly bicoloroiis fasciie. Tlie first abdominal 
ba,nd becomes narrower towards tbe sides. 

Other specimens often sit ow little or no trace of tbe liicoloration 
of tbe iasciaq which are often orange ; the first is tben excised 
oi‘ emarginate in the middle, so that it is notalily widened on 
eitlier side. This form may, with larger and better material, 
prove to be distinct; but I can see no satisfactory structural 
diifereiice. It may lie' known as F. vulphms st. exelsus^ x\. 

I^he well-clotbed “second dorsjil segment of tlie abdomen, in. well- 
preserved examples, is cliaracteristic of both forms.' Tbe apical' 
ventral segment, of the male, if. fully exserted, bears' at its basea'' 
i-emarkabie tuft, of dense erect liairs, Imt tlievse nnay l;)e withduiwii 
beneath the sixth segment. Similar tufts occur in P. smitikdory 
which is .evidently allied .to vulpinus. The.anteinKe. of-the .'inale 
are 'll -jointed. ' 

*■ Tl'ixs species 'sboiild be.pdacecl next' to 'P. 'afripMn4Sym:m tlie 

table. " , 

„ PBoc.;ZooL.''Sod.--~^1014, Ko.. XLI.j) . .'7'';4'L" ' 
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I have seen *seveu exainples oF P. ridpums jiiid ten of tlie race 
exo'isus ; most of timiii are in l»ad cornlitioii. 

Ilah, Ty|,>ica,l form : A.delaide, i ■ $ , Oxford Miiseum, *nni 
1 5 , Britisli Musenni ; Victoria (French), 1 $ ; Oroydiaiij I c* 
(Froggait); tlie rest without sj>ecial locality. e.rrmfr : 

Bfc. Wtejdien, 1 small 5 ; Mell..)Oi.:irn.e (French), 1 $ ; M,i.tt.:.i^-oii,<*\ 
V.S.W’., 1 $ ; Cumherland, N.S.W. (Ticrner), 1 ? ; Woodford, 
1 

30. Paralastor simulator, s|l 11. 

Pictnratio thoracis et abdominis picturjitioni P. vidpriii fere 
similis; inesopleura siepissime nigra, innotata ; scntellum non- 
luuiqnani liirnaeulatum ; clypeUvS 5 inacnla ma.gna cnrvata 
})asaii ormitiis, ant ha-c bipartita. Tibije ta,rsi(|ne ferrnginei ; 
tibiio posteriores linen, albida ornatje : ahe liyaJiii.-e costaii pjirte 
sola <listincte iiifuscata,. Tegiihe nitiihe aut svibniti«he, iiavo- 
marginal, a.iit alI)ido-ina.rginatag plus niinnsve subtil issime 
piinctatie. (Jlypeus leviter aut levissime euuirgiimtus, $ nitidus, 
pa/rcissirue distincte punctatus, inter pnneta luec majora sub^ 
tilissime distincte punctidatus. Frons capitis dense punctata. 
Angidi pronotales distincte prorninentes. (Japut cum tliorfn *(:5 
pilis crebre vestitnm. Mesonotuni et scutellinu crebre, ]»lus 
iniuns grosse, punctata, scutello inermi. Abdominis seginentum 
priiiiiim fortissimo transversum ; secundum dorsa.le (priecipue 
maris) fortiter supra primnni convexiin elevadaon, ventrale 
fortiter post sulcum elevatum, elevatione obtusa, pai**u,m pro- 
minente ; segmeiita seqiieiitia ventralia <5 brevissime pubeseeutia. 
Antennae S ll-articulatse, articulis 3 ultimisminutissimis. Long, 
6'5”-9’5 mm. 

lied). Adelaide, 2 c? ; Victoria (French)^ 1 $ ; 2 B and 1 5 
without special locality. 

31. Paralastor pustllus >Sauss. 

This species is of tlie samegenend appenrarice ainl structnreas 
P. simulator, Init shoidd easily be distinguished by fihe protboracii*. 
angles l)eing indistinct or not at all produced and tlie second 
ventral segment having tlie top of tlie truncation in the middle 
pi'oducetl into a spiuiform tubercle. No mention is :nm(h 3 of a 
white or yellow imirgin to tlie tegidic, nor of the conspiiaious 
white or yellow line on the hind tibhe. 

Tile examples that I have before me from the Britisli M useum 
and Oxford, named pmsillus, ixv% pa.i‘tly it srarafui'or and |)m;tly 
other species. 

Iltih. La Nouvelle-Galies du Sud {coll. F. Fm/dh). 

A32. Paralastor DON ATXTSj'sp. n. . 

Colore P. mmiulatori fere assimilis. Abdomen fasciis dnalms 
bieoloratis' ' ornatum, ; secunda , latera versus, ampliata. Olypeus 
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J a.ll)i<lo-flaAuis, J niger, macula permagna, ciirvata^, basali, 
a,uraiiti<ieo-ti.i;icta, orria.tiis, d* auteinuirum articiili 2 piiini 
aTitiee, maciikque iiiteranteiinali.s al))ido-tlavescentes ; O arfci- 
culiis prinms antennalis aiitice aurantiacus, maetila inter- 
aTiteiinali bicolore. Macuhe postociilares vertieis miniita% 
flcivesceiites. Maciilas proiiotales sat magnee, aiit bicoloreSj aiit 
I'ufescentes. Scutelliim bimaculatiim; mesopleura aiit flavo- 
aiit aurantiaco-maciilata. Propodeiim utriiique jnxta baisini 
siiam notatum. Tibiss omnes cS cum metatarsis iiitermediis 
et posterioribus fere totse albida^ ; 5 tibiss intermedias et 

posteriores supra longe albesceiitibus ; femora posteriora iitrius- 
qiie sexus ferriiginea ; aiiteriora et intermedia plus minusve 
all)ido-variegata. Tegula?. albido-cinctae. Clypeiis levissime 
emarginatus, J opacus, convexus, dense argenteo-pubescens, 
obsoletim punctatiis, inter bsec piincta majora densissime et 
subtilissime punctulatus ; 2 pei'^iitidiis, distincte sparsim pimc- 
tatiis, inter hfec puncta piarcissime, vix evidenter, miniitissime 
piinctulatus. Frons capitis parum profunde punctata. Angnli 
pronotales fere recti, hand prominentes. Scutelhim distincte, 
nec dense, puiictatiim, postscutello inermi ; propodei lateribiis 
rotuiidatis. Abdominis segmentum secundum dorsale baud 
fortiter eonvexim elevatum, tomentosus, pilis erectis carens; 
ventrale, post sulcum transversum, sat fortiter, siiboblique supra 
partem basalem siiam elevatum, elevatione siimma baud pro- 
minente, Segmentum o ventrale 7 pilis brevissimis erectis 
vestituin. Abe byalinse, costali parte sola infuscata; tegulis 
glaberrimis, nitidis, ex majore parte impunctatis. Long. 8~ 

9 mm. 

Hah. Bacchus (or Bocclius ?) Alarsli ; given to me by my late 
friend, G. W. Kirkaldy. 

33. Paralastor bespectus, sp. n. 

2 . Nigra, parte basali clypei macula, aiitice emargmata, 
auraiitia.ca ornata. Frons interantenna lis aurantiaco-notata. 
Antenimi'um a.rticuliis primus antice flavo-liiieatiis. Maculae 
postorbitales verticis minima=>, idavau Pronotum rufescens, 
antice utrinque plus minusve Havescens, nigro-marginatum. 
Fostscutellnm utrinque macula parva aurantiaca aut rufescente 
ornatum. Abdominis segmentum prinium, parte nigra deelivi 
excepta, fere totum rufescens et postice albido-flavo-manginatum; 
secundum fascia simiii decoratum, antice emargiriata., latera 
versus fere ad medium segmentum extensa. Clypeus levissime 
emarginatns, margine apicali elevato, sat dense, gi'ossius piinc- 
tatum, et cum oculorum sinu conspicue albo-piibescens. Angiili 
pronotales baud prominentes. Mesonotiim cum scutello mtidiiiiq 
illo dense et grosse punctate, postscutello inermi. Tegiil®e ex 
majore parte glabra?, politae, nigrse, margine ipso testaeeo. Ala 
fere liyalina, .costa magis ^ infuscata. Abdominis ' , segmentum , ' 2 
.dorsale ad basim fortiter convexum,;' ventiale post sulcum, .fortiter. 

by. 
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partem siiam basalem elevatiun, elevn.tione sniiirna liaiid 
]H*c)miueute bive tiibercnliforuii. Tila'je fernigineje, iitteroNMlija 
et, posteriores iiitra, inbiscatae si’ve iiigricaiite.s, liis supra liavo- 
iineatis, ta-rsis nigTicaiitibiis, articiilo apieali paJJestHMite. A.uteiuau 
l)reves et erassip. -bong. 8 mm. 

Ilah. W. Australia ; 1 $ in tlie Britisli Mviseuni. 

34. Paralastor tricolor, sp. n. (P\. I. fig. 5.) 

2 colore F. despecto siuiillima, sed postscutello ])a;a<l binotato, 
seiitello biiiiacnlato, mesopleuris iiotatis, nlxloiiiiais segmoiito 
seeuiKlo minus late fascia.to, fascia fere recta. 

6 olypcus flaviis aiit tlamis et aiti*antia.cas, medius fusco- a\it 
11 igro - maeiibitvis. Antenmiriun articiihis prim us rii fesceiis, 
antice liavesceus, secuiidus noiiiumquam I'ufescens. Ma.eula, 
interanteniialis, itmculai pronotales, seutella.res et nie.soplciirales 
aiiraiitiaeiB, 'aiit plus minns llavescentes ant rrifescentes. Tegulm 
i-ufescentes ant .tia,vo-variega,t.‘e. Abdominis seginen tiim primu m 
suiira 1 ‘ufuin, antice iugi*o-eina.rgina,tiun, postic^e flaxai-inai*-*. 
gimitum. Tilme tarsirpie rufeseentes. 

2 ac S similiter colorjita,, sed cdyiieus ex inagmi paiie 
est niger, lateribus lla,vis aut anrantiaeis, tibiis supra sie|)e longe 
tla.vescentibiis. 

<S clypeiis distincte nec profnnde emargiinitn.s, pai'ce punc- 
tatus, piincturatione luinutissima, inter puncta xnajora, distincta-. 
2 clypens plerumqiie levins, qiiam iiiaris, emarginatus, et 
crelivios, distinctissime puncta, tns. Mesonotuin fortiter denseqiie 
piiiictatum, postscutello inermi, propodeo rotundato, distincte 
punctato, aiigiiHs pronotalibus parimi distirictis, iVhdoniinis 
sc^gmeutiim secundum dorsale pilis erectis, baaid densis (et la,ci!e 
deti'itis), ubiqiie vestitiuri, basirn versus (pnecipue d ) sat con- 
vcxuin. Seginentnm 2 ventrale fortissiine post sidcinn trails- 
ven'suni elevatum , elevatione sumina prominula. Begmentorii ni 
seqiientium apices smpe aui’antiacic, aut |)bis minus palinlm. 
AL'xriun pai’s costalis distincte infuscata, partibus caitta’is levitcn* 
infuscatis. cT antenmnll artiea]a,ta;> articulis 3 ultiiuis ininntis, 
2 baud plus qiiain solito incrassatic. Long. 8-9 inni. 

This species somew'Imt resembles the' preceding I\ despeetm, 
but is probably not very closely allied, as tlie female — tliis laving 
tlie only sex known of the other- — has tlie cvlypeus much less slmrt 
mnd iniicli less convex, and tlie punctures are irmch less close. 
The second ventral a, bdominal segment is more stixviigly raise<l, 
the top of tlie truncation in tlie middle being of more* pointed 
form, the second dorsal segment less abruptly a.nd strongly I’aised 
from the base etc., and the coloration of the insect is* Imighter. 
It is excessively like P. plcteti in the other section of the 

genus. The emargination of the clypeus is very shallow in some 
females, rather deepej* ill others. 

A/ah'. Queensland, Cairns, 2.2,1 cT.. *Tidy; .Kuranda,' (Dadd), 
'"■I; 2 ; Mxxekay ain:I'Kiu'aiKla,AseveinI exanq;deB (,^'%.r'/orr^ ' 
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35. Paralastor roseotinctus, sp. n. 

?. Nigra,; abdoinitiis segmentuiu priiiiiim suj'ra (kc. parte 
declivi excepta) fere totnm pa, Hide aiirantincvim, jintiee idgre- 
emargiiiatnui ; segmentum secnridum fascia lata, apieali, L-iterjiliter 
fere ad medium attiiigente, oriiatum. Clj^peus macnlis diial}us 
eurvatis raagnis lateralibus, uonnunquam ad basiiii uiia con- 
jiuTCtis, iiotatus ; macula interantenualis niagnaj postorbital is 
pTirva. Antennarum articiilus primus autice, aiit totns, aiit 
l,)asim versusj aiirantiacus aut rufescens. ]\Iacube pronoti 
magn{:e, a.d medium ejus longitudiuem attiugeiiteSj uoiimmquaBi 
luia coujuiicta} (sc. hand interrupt), et f«ascia,m formaufces. 
Mesopleura, notata, ; tegulae inesonotum juxta nigricautes. Scii- 
telluiii, postscutellum et propodeum aut utrinque notata, aut 
tota nigra. Abe liyalime, pa.i'te costal i pa, ruin late iiifuscjita. 
Tibiae tarsiqiie rufescentes. Color pictiirationis est iosolitus, 
pallide roseodinctus. Clvpeus subnitidius, fortiter punctatius, 
punctiiratione miniitissima interstitiali sat distincta,, apice le\dter 
einarginato. Froms capitis densissime (nec profumle) rugose 
punctata. Aiiguli pronotales distincti, nec acuti. Mesonotum, 
sa.t grosse rugoso-punctatuin. tegulis in parte exteriori baud 
evidenter puuctiilatis, postscutello iiiermi. Abdominis seg- 
meiitum primiim baud evidenter transversiin impressuiii, nigoso- 
punctatiim ; seciiiidum dorsale fortissime in formaiii conicam 
elevatum ; ventrale, post sidcum siiuiUj distinete (nec fortissime) 
supra pirteiu saa.m basalem elevatum, elevatione snmina late 
rotuiidata, liaudquaquarn subacute proniinula. Long. 8*5 mm. 

The variation in the colour of the hind parts of the tliornx is 
unusual, but I have no doubt the two examples are of the same 
species. The clothing of the thorax is not at all dense, so that 
the sculptrii/e is very easily seen. The very sti-ong and pointed 
elevation of tlie second dorsal segment of the aljclomen is like that 
of P. tip)ercidatiis Sauss. alone of all the species known to me. 

llah. Australia, Swan Ptiver, 1 $ ; W. Australia, 1 2 . 

36. Paralastor xerophilus, sp. n. 

<5 . Niger ; clypeus, macula intera.ntennalis, lineaque orlatalis, 
in oculoi'um sinus exteiisa, flavescentia. Antennarum articulus 
primus autice aurantia,cus, et plus minus flavescens. Maculm 
postoculai*es verticis niinores, elongatie, aurantiacte. Pronotunu 
desuper aspectum, fere totimi lade aiirantiacum, propodeo 
utrinque niacula parva {a,ii semper?) riifescente oiiiato. Fcuriora, 
tibim tarsique aiirantiaca. Abdominis segmentum primuni 
dorsaliter totiim aiirantiacum, hoc color e in partem declivem 
extenso, basi nigra; seginentuni secundum late aurantiaco- 
fasciatum, fascia fere I'ecta, aut tantum autice paiillo concave ; 
segrneiita 2 sequentia aurantiaco-fasciata, Clypeus distinete^ 
nec profimde, emarginatus, baud dense,' grossius sed leviter, 
punctatiis, et inter puncta majora dense minutissime punciulatus, 
argenteo''pubescens:. .;Frons.ca.pitis,.cuHr'HicTsonoto et pr(q:)odeu, 
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qiia'iii densissime nigoso-i^unctatpa, postscutello ineriiii. Anguli 
proiiotales distincti, truncat.ioiiis iiiai-gine distiMcte elevjito. 
Tegular in pai'te exterioi*e, (p.ia sunt latissinue, vcd, 

fere ii;ripuncti;:itag punotviratione .uiiunta absentvi. A.lse snb-- 
infii>sca,ne, pjirfce costali sa,ti.n*atiore, basim A'ersiis llav'esetvnte. 
Abdominis segmentian primmn rugoso-piiucl.atniii, iiuMliuoi im- 
pressiim ; secundnm dorsale ba.sim versus suljfortiter eon vexuiii ; 
veiitrale, post snlciim costa turn, fortiter elevatunp eleva tione 
siimma paiillo proininnla, ibicpie grosse riigoso-piinctatnni ; seg- 
menta apicalia tomentosa, ultimo pilis ])a,iicis bimvioribus sub- 
erectis vestito, miiiutissime dense puiictiilatOj liaiid iinpresso. 
Long, circa 11 mm. 

Hah. Central Australia., Hermansburg (//. J. IliUier), 1 cT « 

S7. Paralastor flacens, sp. n. 

2 . Nigra., clypeo, macula intera.nteiiiia.li, et dual>vis verticis 
postocula.ribus, pronoto, maculis subtegiila.ribiis, duabiLs magiiis 
sciiteliaribus et propodealibus, dualuis [)Ostscuitelbiribns, fil)domiriis 
segvnentum prinium, tria.ngrdo elongate nigro l)asali, taijus apex 
superficiem superiorem intrat, excepto, margine {)ostieo secundi 
sat late, feinoribus, tibiis tnrsisque aiirantiacis juit rufo- 
aurautificis. Fascia segmenti secundi media, antice cvxcisa, seg- 
mentis sequentibus lugris. Tegubn ex inajore parte aura.ntiatar. 
Aljn subhyalime, costali parte infuscata. Olypeus nitidus, sub- 
tiliter perparce punctatus, punctis miuutissimis etiain pai.*cis, 
apice distincte, iiec profunde, emargimato. Fi*ons capitis grosvse 
punctata, punctis sat distinctis. Pronoti truneatio baud nair- 
ginata.. Me.soiiobian dense subrngosim distincte punctatum, 
punctis sciiteliaribus remotiorilins. Postscut ell uni distincte 
punctatum, inerioe. Tegulm politic, puncturatione minutissirna 
in pai-te exteriore carentes. Alxioininis segmentuni |)riiniim 
subirregulariter punctatum, medium iinpressom : seciindum 
dorsale sat elongatum, lateribiis perpaullo rotumlatis, faseda, 
apicali excepta, tomento nigerrima; vontride, |)ost sulinim, 
fortissiine alirupte elevatum, jiost elevationeni baud grosso 
punctatum. Long, circa. 9 mm. 

Jlcd). Australia., Bwan Itiver, 1 J . 

'38.. . Paralastor imiiiRc us Bauss. 

Tlie only examples of this large and robust s]iecies tlmt I bare 
seen with a definite locality- label ai-e from Queenslaml. Tlie 
apex, of tlie clypeus is very distinctly margined, at least in 
tlie female. ... ' , ' ■ ' 

Pbe male has tlie usual ll-jointed antenme, with the three 
apical joints minute. The third and following ventral segments 
of the abdomen are quite densely hairy, the apical segment 
bearing quite long erect hairs, being finely punctured and without 
an. impression. '.The 'clypeus is ckusely pubescent, the larger 
punctures obsolescent, ■the minute puncturation dense. '■, Th©' 
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tegula-} in both sexes have a close minute puncturation on tlieir 
outer portion, Tiie amount of black on the clypens of the female 
varies and probably may be a.ltogetlier ' absent, while in some 
the oi'Jinge colour is reduced to a wide curved or horseshoe- 
shaped mark. The single male has only a small black spot near 
tlie apex. 

Hah. Queensland, Brisbane [Hacker)^ 4 $ taken singly in 
Jan., Feb., March, and April. Four other $ and 1 S 
examined. 

39. Paralastor ARaENTiFRoxs >Smith. 

This species structurally seems to be almost identical with 
P. ermrgiis and is perhaps only a southern race of the Queensland 
form, but is very different in superficial appearaiice. It varies 
greatly in the width of the abdominal fasciae of the first two 
vsegrnents. Of the 13 examples before me I do not think that 
there are even two that are alike in the pattern of coloration of 
the second dorsal segment. One example, in which the black 
forms an equikteral basal triangle, bears a MS. label, saucim 
Saaiss. Type.^^ The clypeus in the single male bears a black median 
jtpical spot, in the female it may be all black or marked at the 
ba,se ; it also varies in puncturation, and in some examples is quite 
dull, in others more shining. The pronotal spots may be absent. 
In some examples the upper edge of the truncation of the secoiul 
ventiul segment is less pointed in the middle (as in the type) than 
ill others, bub I have examples taken in compaii}' wbieii differ in 
this respect, hut not otherwise. The silvery pubescence of the 
sides of the clypeus and adjoining orbits is more distinct and 
conspicuous in some than in otliei-s. The male characters ai’e as 
in P. ermrgiis. 

Hah. Adelaide (my collection), 3 5,1$ & 1 d (Oxford 
]\liiseum); S. i^.ustralia, 1 $ (Oxford Mus.) and 1 $ (Britisli 
Museum) ; Victoria [BVench), 4 $ ; 2 $ without special locality. 

40. PAEALASa'OR SUBOBSCURUS, Sp. tl. 

S . Niger, clypeo fiavo, medio nigro-punctato, macula elongata 
interantennali maculaque parva verticis postoculari, fiavis. 
Mjicuke pronotales, mesopleurales, et scutel lares aurantiaca:'. 
Tegiike aiirajitiaco-marginatiu. ■ Abdominis segmenta 2 ba,sa]ia 
postice rufo-rnarginata (vix aurantiaca) fasciis fere rectis, minus 
latis. ■ Tibim tarsiqiie fei^ruginei. aut rufescentes, ' Aimjnfuscatie, 
parte ■ eostali satiiratiore. . ' 

Species viliosa, F . ermrgo Hii argentifronU angiistior. Qlypeus 
fortiter emarginatus, nitidus, remote punctatus, minus piibescens, 
Frons rugoso-punctata.-' Prpnoti truncatio hand' evicleiiter mar- 
ginat-a, angiilis tamen -lateralibu's' distinctis. Mesonotum grosse 
pmict'atum, punctis distinctis, minus confinentibus.' Postscutelkim 
inerme. Pinpodeum' d istincte' punctatum. ' Abdominis'' segmentuni . 
.primum S'ubmqualiter piinctatiim, .pilis longis^'vesbi'ttinrf'.'S'eciiiiduin 
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florsale [>i]is brevihus erectis sparsiiii Testitiiiii, dense nigro- 
tomentosuin ; ventiYvle fortissinie ]:>ost snleniii t.raiisvi-n'snui 
eleva.tiiiii, el e vet ion e si, mi oia acutiiis provniiiiiln, 
vix gross:! aut densa ; segnientuni idivi.ii,u.im, cum pnix'cdeijtilivis, 
pilis s:it ,lougis erectis vestitimi. Tegrdie i,ii parte exterio.re 
ii],iniitissi,me piinctuliitie, piinctis suhobsoletis. Long. 9*5 in in. 

Ilab. LTorth Queensland [IJodd), 1 o' . 

41. PaRALASTOR simplex, Sp. 11. 

5 . jSiigra, in:,!cula interantenna, li, aliisqne diialins rninntis 
postocnlariljiis a.iirantia,cis. Pronotum et mesopleirra iiiaeiilis 
niagiiis jiurantiaeis oriiata. Seutelluni juxta, nnu'ginein simio 
]K>stei'ioi‘ein et postscutellnm fascia, interrnpta. aui'antiaca oi‘iiat:i. 
Legidte pallidm; abe siibliaAm-infiiscatain Tibiie tairsicpie ferru- 
ginei, illiaamt exterue aut subtus nigricantibus, a.rticulis ta.rsorum 
nonnidlis etiaiu plus minusve infiiscatis. Abdominis segmeiita 2 
basnlia, aiir:uitiaco-faseia.ta, fa.sciis liaud latis, fere aMjualilnis. 
Clvpens levissiine ema.rginatiis, parce snbtilins piuict:itns, inter 
jnincta majora, parce subtilissime ]>iinetalatns, 0 |)aciis. Proiioti 
triincatio ([larte media excepta.) fortiter elevate “imugiimta,. 
Mesoiiotuiii .fortiter densissime puncta.tnm, postsciitello inerini. 
Alidominis segmentiim primiim qiiam densi.ssime ])unetatinn ; 
g.Gcmidiun. dorsale dense nigi*o-tomentosinn, basi ha.ud convexim 
elevata, ; ventrale, post suleum transversum, fortissime eleva.tuin, 
elevatione siimiiia conspicue prominente. l\gnlfe opacffi, puiictis 
paiicis inajoribiis exceptis, impunctatm. Long. 13 inm. 

This appears to be a very <listinet species, but the single 
example is much abraded, and tbe llavescent appearance of the 
wings may be partially due to a.ge, but on the otlier hand, these 
ma.y be still yellower in fresli examples, as tbe stigma itself is 
more or less pale in colour. 

Hah. Alliany {Brewer), 1 5 . 

42. Paralastor MiMUs, sp, n.. 

2. Augusta, nigra; nmcula interantennalis, cum duabiiselon- 
gatis postocularibus, pronotum, tegulm, scutelluin, postseutidlnrn, 
propoileum, maenhe mesopleu rales, abdominis segmentum ]>rimum 
(parte decliva inajore excepta,), femora, tibim tarsiqne, iionininqiuiin 
efciam coxie et troeiiauteres, riifa. aut flavo-rufa. ^ Gl}'peus aut 
lotus niger, aut totus rufescens, aut niger, rufo-tincims. A,lag 
(‘o.stali pai'te excepta, parum infuscatax Glypeiis distincte einar- 
ginatms, punctis ma.joribus et .minutissimis eommixtis signatus, 
piibocens. ^ IVIesonotum postice irregulariter ininctatum lurst- 
scutellLim inexme, Teguhe minritissinie punctahe, pii.net a com- 
plnra ■ nia.jora, nonnunquam ' fereiites. Abdominis segmentum 
priniiHiv, J,„»reviter campanulatum,. vix' densissime , piii]{,'tatuin ; 
seciinduTii Yul, ba,sim conspicue angustatum, lateribus’ feixy rectis 
aut : par urn _ I'otiindatis,, satis longum, ■ basi,m versus fortiter con- 
vexuin. .Segmentunr 2; ventrale post '' '.suleum transversum' 
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fortissinie elevatuin, elevn.tione siimma Iiaiidqnaqiiam acute 
proiiiiiieiite. fortiter pniictatum. Long, circiter 9 rnm. 

Yery distinct from any of tlie preceding species by its colour, 
iian-ow elongate form, the longer first abdominal segment, long 
siil)}>arallei-si(led wSecond segment, etc. It might almost be placed 
ill tise other division of the species here described, and is included 
in tlie tables of both divisions. 

llah, Anstra.lia., Swan River, 3 J (two in the Oxford and one 
in the British Mnseimi) ; 1 $ in very had condition is labelled 

Ne\v South. Wales,” probably in error. 

43. Paralastor imitator, sp. n. (PL I. fig. 10.) 

2 . PiTBcedenti simillima, sed minor, tegulis grosse punctatis, 
pinicturatione minutissima absente, antennis brevibus et crassis 
facile distinguenda. 

Form, colour, and general appearance almost exactly as in 
P. minius. In the single specimen the c]3"pens is black on about 
tlie apical third, its apex is very lightly emarginate. The fourth, 
fifth, and sixtli antennal joints are extremely strongly transverse. 
Tlie tegular are very shining, conspicuously, coarsely, and deeply 
punctured, and without the numerous minute punctures that 
form the cliief sculpture in P. mimus. The wings are still clea.rer, 
with very little infnscation along the costa. The basal abdominal 
segment is rather shorter and the second less abruptly narrowed 
at the base. The second ventral segment is considerably less 
strongly raised beliind the transverse sulcus. Long. 7*5 mm. 

This species is very distinct. 

Hah, Australia, Cdiampion Bay, 1 2 • 

44. Paralastor bebilis, sp. n. (PL I. fig. 20.) 

(S . Kiger, clypeo, antermamm articnlo primo antice, macidaqne 
postocuhiri niinuta, fiavescentibus. Pronoti fascia, ntrinque 
dilatata, pars tegulai-uiii exterior, notje parvte seiitelli diiaq fascia 
sat Ia,ta postscutellaris, abdominis segmentum priminn, parte 
declivi exeepta, fascia secundi apicalis, n.urantiaea a,ut anrantiaco- 
rufa. Tibite ferrugineie, tarsis e?x ma.jore parte fuseo-biamiieis. 
Clypeus brevis, sat convexus, apice levissime emarginato, dense 
argenteo-puliesceiis. Frons capitis pilis ciebre vestita. Pronoti 
truncatio fere recta, aut perpaullo concava, distincte elevato- 
inarginata. Mesonotum densi.ssime fortiter punctatuin, scutello 
similiter punctato, postsciitello inermi. Teguke iiiti da?, grosse 
et coiispicue ponctatm. Abdominis vSegmeiitmn pidmiim, qiiain 
densissime, grosse punctatum, secundum etiani densissime nbiqn© 
punctatuin,' ' basi ' fortiter . ■convexim : elevata. ■. Seginentimi 2 
ventrale post sulcuiii' trarisvei’sum distincte , (sed diaud, fortissime) 
supra' partem ' basalem s'liam', eleyatnm, eievatione' .,summa;;'liand-.' 
■quaqiiam aciitiiis productay, post' lianc" late' vet' t'conlspicue ''itn-' 
'.pressu'm, ' et ' crebre,' punGtatum-;.v .segmenta';'' apicaliatappresse 
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piibesceiitisi, ultimo pilis panels lotigioribus erectis vestito. 
Long, circa 7 mm. 

The proiiotal band at its widest hardly reaches the middle of 
the leiigtli of the pronotom ; the second a,bdominaI segment is 
thinly clothed with more or less erect hairs, its a.pical tascia, 
is not dilated at the sides, and oiil}^ moderately wide, liot 
occupying more than about one-tifth of the segment. 

Hah. West Australia, Swan Eiver, 1869, 1 S {de Boiday)^ in 
the Oxford Museum. 

45. PxVRALASTOR EUGONTAS, Sp. 13. 

(S . Niger; clypeus macuhapie interantennalis elongata aiiraii- 
tiaco-flavescentes. Pronoti maculae diue, et teguhe ex inajore 
parte, riifescentes. Segmeutum abdominis priininn et secundinn 
postice rnfonnarginata., fascia, prima latera versus angiistaln, 
secunda ntrin(]iie valde dilatata, i]:)i<|ue ante ant a,d medium 
segmenti longitudinem extensa, cieteris segrnentis (saltern ex 
niajore parte) riiiis ant anrantiacis. Tibiie ta,i'sique laifescentes. 
Species minor, sed baud gracilis. Clypeus luniilato-emarginatns, 
ex rnajore parte subdeplanatus, distincte, remote, Inunl grosse 
piiiictatus, basi lateribnsqne suis argenteo-pul)escens. Frons 
cum thorace crebre pilosa. M^esonoturn dense pinictatrum, 
scutello inermi. Teguhe grosse et conspiciie pniictatan A.l> 
doniiiiis segmentura secundum dorsale dense, grossi us purictatum, 
parte basali fortiter convexa; ventrale, post sulciitn, fortiter 
abrupte elevatum, et postice grosse denseqnepunctatum. Anguli 
posteriores segmenti 2 dorsalis conspiciie acute producti. Long, 
circiter 8 mm. 

Hah. Adelaide (A. K, Davis) ^ Id. 

46. Paralastor microgonias, sp. n. 

d . Prmeedenti simillimiis, clypeo brevioreet angnlis segmenti 2 
dorsalis abdominis posteriori bus perpaiillo productis distinguend us. 
Long, circiter 7 mm. . . ' ■ 

Exactly like the preceding in geiiera.l appearance, hart tlie 
clypeus IkS distinctl}^ less produced apically and less llattened, and 
its punctiiration rather coarser. The lateral angles of tlie liind 
margin are only very slightly produced backwards. The w'ings 
are hardly infuscate, except along the costa, wliere the infuseat^iou 
is dark and conspicuous. In the preceding species the wings ai-e 
folded and appear dark, but this may be only due to the folding. 
Both species have a small postocular spot on ea,cl3 side of tlie head, 
wdiicli wars not mentioned in my description of tlie preceding. 

In both, the aj.hcal antennal joints are excessively aiiinute, 
forming a sort of small tubercle in the concavity of the eight iq and 
it is difficult to tell whether two or three joints are here present, 
but I have satisfied myself that there are three, so that the 
antennse are normal for the genus, l l-jointed, ■ 

.'Hab, Adelaidey 1 d (British Museum^, 
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47. Paralastoe sanguineus Saiiss. 

I examined tiie type of this species in the British Miiseimi, but 
irnfortunately have not been able to ma.ke an actual compaiisoii 
iKitween it and the two preceding, one or other of which may be 
only a A'a.riety of sangimieus. It has the a23ex of the clj^peiis much 
more widely black, in the preceding only the actual margin being 
black. From a rough sketch that I made, it is also, 2 >ossibly, more 
produced. The red apical band of the second dorsal segment 
of the abdomen is produced further toward s the base on each side. 
These colour-characters, however, would of themselves be in- 
suflicieiit for siDecific distinction. I did not obseiwe the hind 
luigles of the second dorsal segment. 

It certainly aj^pears probable that one or other of these inalevS 
belongs to the female described as vulneratiis Sauss., hut the very 
different clypeus forbids us to associate them without further 
evidence. It is usual for the male clypeus to be more deeply 
emarginate than that of the female, •whereas in the males and 
females in c|uestion, the clypeus of the female is extraordinarily 
deeply emarginate, far more strongly than in the male. Never- 
theless, I suspect tliat Bcmiguineiis Sauss. and mihieratus Sauss. 
are sexes of one species. 

Hah. Australia (British Museum). 

48. Paralastoe argyeias, sp. n. 

colore P. sangimieo Sauss., congruens, seel clypeo toto flavo, 
antennariim articiilo imimo antice liavescente, inaculisque pro- 
notalibus magnis, fasciam vix internij^tam, utrinque clilatatam, 
formantibus. Aim hyaliiue, costali 2 )arte iufuscata. Clypeus fere 
lequaliter conspicue convexus, parum i^rofunde et fere lequaliter 
piiiictfitus, puncturatione iiiterstitiali crebra, ubique argenteo- 
pubescens. Oculoriim sinus utrinque flavo-notatus. Auguli pro- 
notaJes parum distincti, Mesonotuni dense punctatum, sciitelio 
inermi, propod eo brevi et rotundato, tegulis grossissime punctatis. 
Abdominis segmentum primum dense, distincte punctatum, 
lateribus suis, cum lateribus basalis partis secundi, conspicue 
argenteo-tomentosis. Segmentum secnndiini dorsale latera versus 
copiose, sed hand densissime, punctatum, basali p>arte fortiter 
supra segmentum priniinn convexini elevata, fascia ai^icali utrinque 
fere ad medium segineritum attingente, antice emarginata ; seg- 
inentum 2 ventrale, post sulcnra trail sversum, fortiter abrupta 
elevatum, post elevationem summam depressuin, puncturatione 
distiiicta, baud densa ; segmentum sepitimiim pubescentia decuni” 
bente vestitiim, pilis longis erectis carens. Long, circiter 9 mm. 

A very distinct siiecies structurally, but resembling P. eugmim 
in colour and pmttern, except for the yellow front of the scape 
and the much greater development of the pronotal markings. 

■■ Mah. New, South 'Wales, Wsi.ggei (FroggaU)^ l 6 . 
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49. ParxVlastor kuclibias, KSp. n. 

d' pictiirnt-ioiie fere F. argyrhv. orantus, sed fMAivirL sognieriti 2 
alxloiniiialis fere ad basini ntrinque protracta. (Jly|>eii.s, a/ui,eii- 
narinii articiilus primus antice, macula eloiigata iiiteranteiiiiaJis, 
<lu® postocida, res, llarescentia aiifc llavo-aairautiaca. ]\laeii]a" dua,‘ 
proiiotales aiiraiitiacte. Tegulm incomplete rufo-ii:uxi*guia.tm. A b- 
dominis seginentiim primimi postice late a,iininti:ico-fx\sci:itiiiip 
fascia antice em?u*ginata, ; fascia secundi fere ad Irisini segioxjnti 
iitrinqne producta (sc. seginentiim secuiidum aiiraiitiacuiii, et 
fcriangulo iriagno nigro basali oiiiatuni). Tibiie, tarsi apicescpie 
feinorum auraiitiaco-f iilrescentes. Begmentuin abd omina 1 is ter- 
tiiiBi dorsale, cum seqiieutibus, anrantiiiciiui, segmeiitis l eiit-ralibiis 
(ijiBB post secuudum posita sunt) atris, apicibus pa,llidioril)iis. 
Clypeus sat loogns, distiiicte emarginatns, olrscure sparsissinie 
piiuctatus, et ubixpie deiisissinie et rninutissime punetulatius, 
ubiqiie a.rgenteo-|nibevScens. Frons eajiitis dense, nec prof unde 
punctata. Mesonotnni crebre punctatuni, scutello sat convexo, 
|.)ostscute]lo inenni, tegulis grosse puncta.tis, propodeo ntrimpie 
rotiiiidato. Alidovninis seginentiim pi’iinvuvi rugose punctatum ; 
secundum (in aspectu lateral i) basim, versus fere mqualiter 
curvatum, sire' con vexum, latera versus j.nibctis inter se ex. niagna, 
parte distinctis, baud iibiqne rugosim confliitmtiixus. Abdominis 
seginentiuii 2 ventrale post snlcnin suiini transversum, fortissimo 
elevatum, elevatione sumina conspiciie promioente, post Cfleva- 
tionein depressuin et subfortiter sed vix grosse pvmcta.tum ; 
segiiieiitiim nltimuni latum, brevissirne pnbesceus. Alag costali 
parte excepta, levissime i,nfuscatm. Anteiinm IFarticulatie. 
Long, circiter 10 mm. 

As in many species, there is a silvery pubescence, conspicuous 
ill some aspects, along the lower part of the inner orbits and 
filling the siiiiis of the eyes. 

Ilah, A^ictoria, Gippsiand {Froggatt). 

, 50 . Paealastor ocjcibentalis, sp. n. 

<S . Niger, clypeo, macula elougata interantennali, articulo primo 
antennarum antice, duabiisque notis postocularilnis, aiiraui.iaeis. 
Proiiotiim, angulis deflexis inferioribus exeeptis, totum, seutellnm 
postscuteliumqiie, macula magua mesopleuralis, coaju (l)asi ex- 
cepta), femora,, tibiae tarsiscpie, cum lateribus propodei, dviabusque 
maculis mesonotalibos triaugularilms, rufescentil)us, vix aui'an- 
tiacis. ^ Tegiihu partibus thoracis cateris pallidius (!()l<,)rat}e. 
Abdominis segmentum priraum (parte decHvi exeejita), fasciaque, 
minus lata, a.piealis segmenti secundi, riifa. Clypeus sat longus’ 
apice distincte,: leviter'' emargina-tus, ' deusissime xniniitissririe 
pimctulatiis, punctis nmjoribus paucis inters|:)ei‘sis, aigimteo” 
toinentosus. Frons capitis rugose punctata. Proiiotiiin fere 
reete triincatiim, truncatione bene elevato-max-ginata,. Pronotvim, 
raesonotum et scutellum deusissime punctata, scutello haud evi- 
lienta.armato. ' Tegulte' profunde et grosse pimctafee. A„bdominis 
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segmentiirn prinium densissirae rngoso-piinctatiim, secundum 
l)asii)i versus liaud forticer convexim eleuatuiii, a latere visum, 
tantuni uiediocriter corivexum. Segmentum 2 ventrale, posfc- 
siilciiui, fortissime abrupte elevatum, elevatiorie suoiiiia conspicue 
proraiuente, sive tuberculata; segmeutum ultiiiuim latum, sub- 
depressuin, brevissiiiie pubesceus. Alarum |:)ars costalis usque ad 
stigma pallidum conspicue ilaveseens, parte ccetera plus luiiiusv© 
violaceo-nitente. Antennas ll-articulatse. Long. 12 mm. 

Hah. Australia, Swan River; 1 S in tlie British Museum. 

51. Paiialastor ORiEXrALis, sp. n. (Pi. I. fig. 21.) 

ISliger, clypeo, macaila interantennali, duabusque postociilaribus, 
anteiiua-rum (S articulo pmimo antice, pronoto supra usque ad 
tegiiliis, scutelli et postscutelli aut fascia completa aut maculis 
dual)us, propoileo xitrinque, abdouiinis segmento primo (parte 
declivi except;i) fere toto, apicali fascia secundi cum seqnentibus, 
tibiis tarsisque et saepe parte femorum majori, aurantiaeis. 
Clypeiis et macula interaiitennalis siepe, qnani inaciibe cmteim, 
flavescentiores. Aim distincte ubiqiie iiifLiscat£e, costali pa,rte 
saturatiore. Clypeiis distincte, nec profunde emarginatus, 2 
fortiter, cf niulto obscurius, punctatiis, punctui-atione miiiutissima 
densa et conspicua,. Mesonotuin dense rugoso-piinctatiim. scutello 
inermi, tegulis fortiter punctatis. Abdominis segmentiirn primum 
distincte piiiictatum, pilis erectis perparce vestitum ; segmentuiii 
secundum tomento pernigrurn, pilis erectis carens, fascia apicali 
latera versus paullo latiore. Begmentum 2 ventrale, post sulcnm, 
fortissime elevatum, elevatiorie summa prominula., anterius 
proflucta, segmento ultimo d subdepressum, pubesceus, pilis 
erectis parum vestito. Long. 9-11 mm. 

The orange colour varies in depth, being redder in some and 
yellower in others. Sometimes there are two orange spots on the 
mesonotum in front. There is also variation in tlie amount of 
imnetunition of ti\e teguhe. I have seen only six examples, and 
four of these are without special locality. 

Hah. New South Wales, 1 $ (British Muse inn); 1 2 uQueens- 
land, Bnndaberg, taken by myself; 2^227 Oxford Museum, 
and 1 2 j Bi’itisli Museum, without special locality. 

52. IhVRALAvSTOIl UAGHESIS SailSS. , 

Tilis species lias the same coloration asP, oriental's, and rmi}" be 
identical with it. Owing to the fact that tlie sculpture of the 
teguhe is not referred to in Saaissure’s description, I cannot place 
it in my table.s. ' The clypens is, said to be sti-ongly eunarginate,’^' 
whereas the term is not as a rule ■used; by Sausaiire for s'pecies' 
which have the clypeiis no more strongly emaiginate than 
■P. orif}ttaU8. ■' / 

Hah. Tas'inania, according .to Saussnrev:'''but', I ..have ■■seen;iic>' 
Tasmanian ' species with / '.this' ■'style', of ■ ■ecloratiTinb '.'^Oxiedr'., ■' 
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common on the maiiiland. Two other species, P. pictsti R.nd 
P, tasma/mmisis, recorded ft’Oiii d^isnianin., ;iro known to me only 
from Queensland, and tlie possibility of error in ba.ussures 
iocaiitieKS seems to be considera.ble. 


53. Paralastor nautaeum Sauss, 

This species, described on a single male, should probn.bly l)e 
placed near P, orientcdis^ a,s I have a note tiia-t tln^ tegidte Jire 
very coarsely punctured, the clypeus distinctly, but not deeply, 
emarginate.' biiperficially at least it is quite distinct from this 
or allied foims, by the first segment of the abdomen being ora, nge 
with a black s])ot on its declivous basal portion, the second a, ml 
following ones l)eing entirely black. The ventrarl suriace of the 
abdoiuen lias a short dense pubescence. 

Ilab. Australia. (Britisli Museum). 

54. Paralastor solitarius, sp. n. (Ph I. fig. 6.) 

J . P. Qri&nkdi colore et vestitu similliinus, sed minor, orbitis 
interioribus auriiiitiaco-fasciatis, inaculis postocularilius luagnis, 
elongatis, ante ine<lium oculoruni margineni exteriorem extensis, 
fascia prouotali hand ad teguhis extensa, tegulis ipsis inter punetii 
majora ininutissirue punctulatis, abdominis segmento 2 ventrali, 
post sulcum, niulto minus fortiter elevato, elevatiorie siiinma lia.iid 
ant vix antice producta, faciliime distinguendus. Long, circiter 
7 mm. 

I have seen only one example of this species, which in general 
appeaiTince and sculpture resembles F, ormitcdis. The orange of 
the bastxl segment is emarginate with black in the middle in front, 
as in the other, but the second segment is less conspicuously deep 
blacl^:, owing to the less dense tomentum, and the piincturation 
therefore appears much more distinct. The teguke bear less 
Bumerons punctures than is usual in this group. 

Ilab. Queensland, Bnndaberg, 1 B , taken by myself. 

55. Paralastor ihlahis, sp. n. (PI. I. fig. 18.) 

B • Caput flavum, coloi'e flavm postocuiai'i ah eolore flavo froim 
tali separate, vertice nigro, hoc colore bite in frontem producto, 
Anteniiarum articulus primus, cum maxiina nianilibiilarum pa il e, 
jfciavu>s. Proiiotum, scutellum, postscntellum, propodeum utrin- 
que, mesopleiira antice, et tegulm, flava, plus nnnusve hie illi<i 
aurantiaco-tincta, ■ Goxas,. trochanteres, femora,, tibiae tarsiqiie 
ilava, nonnullis in partibus hrunnescentia. Abdoininis seg- 
nientum primum, parte declivi excepta, flavum, a,iitice nigro™ aut 
bruniieo-nigro emarginatum ; segmentum secundum ad basim 
bninneum, medium nigrum, postice sat late liavo-margiiiatuin, 
segmentis seqiientibus plus minusve flavis. Antennarum flagellum 
subtiis plus minusve rufescens. Olypeus sat longus, apice dis- 
; tincte enwginato, subaequaliter nec dense punctatus,'*piincturatione 
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niiniifcissinia inter puncta majora clensa. Froiis capitis ctim 
tlioraee l),revissime pilosiis. Mesonotuin nitidiiHij deiisissime, 
'ortiter puncta, turn, scutello inermi, tegulis grosse et profiiiitie 
viiiictatis. Abiiominis segmentum pn'mnni latissinmm, fortiter 
piiuctatum, pubeseentia miniitissima decuinbeiite excepta, fei’c 
niidiiiii ; segineiitiiin sec iindimi fortiter convexim elevatum, pills 
erectis carens, distinete crebreque punctatiini. Segmeiitum 2 
ventrale post siilcum sat abrupte, sed minus fortiter, supra, partem 
suain basaiein elevatum, elevatione summa quasi incrassationeiii 
transversani forniante, post ‘banc depressiim et subtilius nee dense 
porictatum ; segmeutum ultimuin pilis erectis evidenter vestitum, 
leviter convexum, et subtiliter, nee dense, piinctatum. Alae fere 
iiyaliuie, costali parte conspicue infiiscata. Long, circiter 7 mm. 

Eah. Nortlierii Australia, Port Parwin; North Queensland? 
{Dodd), 

of). Paralastor maculiventris Sauss, 

I think it probable that this species may be identical witli my 
F, ehgans, described above. Saussure says nothing of the strongly 
raised elongate clypeal carinre, which Mr. Meade-Waldo informs 
me occur in Sanssure’s type, as in P. elegans. He also infonns 
me that the type specimen is deformed, tlie sides of the face being 
asymmetrical. The only difference, so far as I can judge, between 
the two forms is that in F, macidhmitris the apical band of tlie 
lirst alrdominal segment is entire, not disappearing before it 
attains the lat.era,] angles, that the head is said to be covered with 
a blackish toinentum (pale in F. elegans^ and conspicuously golden 
in front), tire inner borders of the eyes are yellow ’’ (only a 
yellow spot in the sinus in P. elegans),, while the latter has tiie 
postscutellurn hrrrdly perceptibly tuberculate. 

Uab, Australia. Type in the British Museum. 

57 . PARAI.ASTOK BICARIXATUS, Sp. 11. 

Niger, macula interantennali, diiabus postocularibiis, diiahus 
pronotalibus, maculis dmibus, aut una magna., sciitellaribus, 
diiabus pinpodeyrlibus, tegulis, segmeiitum priiniim {ibdominis 
(parte declivi excepta) ex niajore paite, secuiidique brscia apical i, 
plus minus ve aiitiee utrinque producta. cum parte apicali seg™ 
nientorum sequentium, ffavis. S clypeus totvis, antennarumqrre 
art ienlus primus antice, flavi ; 2 clypeus medius, cum lateribus 
extra carinas niger. Afe fere hyalinae, costali parte infuses ta, 
sti'gmate atro*fuseo. Tibije tarsique apicesque femorum fiaves- 
centes. Color flavus plus minus aurantiaco-tinctus. Clypeus 
fortiter emarginatus et acute dentatus, parce piinctatiis, inter 
puncta majora minutissime punctiilatus, fortiter procluctiis, et 
duabns carinis el ongatis, acute elevatis, munitus. Proiis capitis 
grosse et distinete punctata, interstitiis inter puncta minute 
pimctulatis.t . Mesonotum,'- grosse punctatum, ■ pilis' erectis' longi- 
oril)US vesfcitum,: ' pronoto vantice pariim distiiicte', , marginato, 
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scntello iiienni. Teguli^a jisirum iiitidro, mimitissiine ol:)S()letiji}. 
piinctulsit®, piuictiis Donniiiiqun.in ti*ibiis aut driobus niajoriliuH 
notandis. Abdoinir)i.s segmeDtum primum miiius foi-titer piiiic- 
tatum. : seciiiidnni ad liasiiii subfortiier coiivexuirL Segnieotain 
2 \"eiitnile post sidciini fortissioie ehnaitinip olevjitione siiniiiia, sat 
fortiter proaiiuente ; seguientiim ultiin inn (S siil)(‘oiivexiim, band" 
qiiaqiiani depressnin, lireviter pilosum. Long. 9-11 iiiiii. 

Ill the Dialethe yellow of the first segment is iieariy sti-aigbt in 
front, in the female it is emarginatedn the middle, '".rhe apical 
band of the second segMiient in the male <lo as not renxdi the middle 
of the segineDt, in the female it extends far lieyond the middle 
ba.sally, I tiiiiik tin's is mere individual variation and pmliably 
not a constant sexual dificrenee. 

Ilab. Queensland, Maekay {Turner):^ 1 c? and 1 $. 

58. Paralastor atripennis, sp. n. (PL I. fig. Id.) 

9 coloi’ colori varietatum F. argentllrontia iioiiiinlla,rum per- 
fecfce similis, sed alls a, tins uhique violaceo-nitentihus primo 
aspectii disting'uenda,. Maciihe parvaj interantennales cum 
duabiis posbocuhirihus aurantiacai. Segineutirm prinium a!)- 
dominis fascia apieidi fei‘e recta, liaiid diinidia.m partem suani iu 
aspectii dorsali occupante, secundum fascia lata rufescente, antice 
emarginata, la,tei*a versus ante medium segment um |)roti‘ai‘t i, 
ornatiiin, cieteris segmentis his fasciis colore fare similibus, 
Tibia 3 tarsique rufescentes. TeguUe obscurius rufescentes. Giy]>ens 
fortiter emargiuatus, dentibus lateiulibus ohtusis, inter hos 
niargine nonnullis in aspectibus perpaullo prominente, ut quasi 
obscure tridentatus appareat, nifcidus, antice fortius, postice 
subtilius punctatus, et inter puncta majora miuutissime punctu" 
latus. Froiis capitis rugosa, jmnctis obscurissimis. Mesouotiun 
subopacum, puncturatione imequali, punctis nonnullis grossiorilms, 
nonuollis minus grossis coirmiixtis. Postecutelhmi medium {lanllo 
prodiictum, sive obscure tuberculatum. TeguLn dense mimitiis- 
sime puncta tie, punctis perpaucis majoribiis pra;sentilms, .Al)- 
dominis segmentum secundum ventrnle post sulciim transMU'sum 
fortissime a,brupte elevatuin, elevatione sunnna promimda.. Long, 
circa 14 mm. 

I have seen only one old example in diitw condition. It is 
very distinct from any other tliat has .simihir coloration a.nd 
markings. The (dypeus is more or less Ha,t ovM3r most of its 
surface, exce].>ting the base and the decurved side.s. 

Hah, Adelaide (hblsm) ; 1 $ in the Oxford M’useum, 

59. PaBALASTOR AUREOGINCTUS Guer. 

There is a single female of this species in tlm British, M useum, 
bearing a vai*,” Practica.lly it rescmliles 

eriurg'm in colour, but in vstructure it is extixiniely <,d()se t.c) tlie 
preceding, to , whicli it has no su|,>erficial likeness. The, tegiilie 
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have the same dense, distinct, minute punctiira,.tion and the clypeiis 
is iiea.rly of tlie same fonn, as also is the general sculpture. The 
pc)stscutelli:im lia.s even leas evidence of a tubercle than tlmt of tiu 3 
preceding s])eeies. Length about 15 mm, 

IlalL Australia, without definite locality; 1 $ in the British 
Mmseum. Judging from the coloration, one would expect to find 
this species in Queensland. 

60. Paralastor bentiger, sp. n. (PI. I. fig. 11.) 

o colore et picturatione fere P. mwii (q. v.) oriiatiis. ISTotse 
postoeulares minores, clypeo aurantiaeo, margine apieali et noii- 
nuntiuam linea mediana nigris. Aim ubicpie infuscatm, Clypeus 
fortiter emaiginatns, nitidus, parte media iiitida, glabra,, de- 
planata,, b^isi latei'ibusque decurvatis et dense argenteo-pubescenti- 
l)as. Frons dense et rugose punctata. Alesonotuin densissime 
pinictatum, postscutello tuberculo spinoso conspicue armato, 
tegulis puiicturalione densissima et minutissima carentibus, sed 
punctis iionnuilis inajoribus plerunique distinctis. Abdominis 
segmentum primimi transversim siibdepi'essimi, j)lus miiiiisve 
rugoso-piinctatiim, eoJore rufoantice pi-ofunde, sed angiiste, nigro- 
emarginato ; segmentum secunduin dorsale basiin versus leviter 
eonvexum ; ventrale, post siileum suum transversuin, fortissime 
elevatum, elev<‘itione summa pinminente ; segmentum ultiniiim 
cum priecedentibus pilis erectis evidenter vestitum. Antenrne 
1 1 -articiilatm, tribus a.picalibus articulis minutis. Long. 1 1 *5 mm. 

This is a more robust species than P. nrfwMitS and imiAf-tor, which 
it so much reseml)]es superficially. The posteiior face of tlie 
propodeiim is more extensive!}* black tlian in the former. StruC" 
tiirally it is entire]}^ distinct from lioth. 

Hah. Champion Bay and Swan Eiver ; 2 in the British 
IVIiiseum. 

61. Paralastor infimus, sp. n. , 

S ])ictui*atione, forma,, et colore P, eriurgo simillimus, sed apice 
clypei baud distinctissime elevato-marginato, et scutello sat 
conspicue tuberculato bene distingiiendus. Clypeus leviter 
emai’giuatus, grosse puuctatua, nitidus, ba,si lateribiisqiie dense 
argeiiteo-piibescentibus. Frons dense rugoso-punctata. Tegiihe 
densissime et minutissime punctulatm. Thorax sat grosse ptmc- 
tatus, piiis eretitis ubicpie conspicue vestitiis. Abdominis seg- 
mentum primum medium impressum, margine apieali excepto, 
crebre piinctatum. Abdominis segmentum 2 ventrale, post 
siilcum fortissinie elevatum, subopacum, crebre punctatmn, 
elevatione summa pi-ominula, hoc segmento ciim set]iieiitibus 
pilis erectis fere »qiiilongis vestito, segmento ultimo spatiiim 
inediaruim nitidiiis, lineis elevatulis.definitx'im,'prsehente. ." Long. 
i2-5'mm., , 

Pah. .Queensland, Brisbane '(A^cLsr), 1 c?' in December, v., A,, ,, 

Paoc. ZooL.' Soc.,— T9i4j'Ko.;XLII,'' ■ ; '"42' .r,;' 
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62. Paealastor summus, sp. n. „ 

5 . Nigra,, clypei iateril.)iis deiiexis (pa.rte apical i excepta,), msicvila 
interMiiteniiali, diia.bns postocida.ribiia, pronotali bus, inesopleiira- 
libns et sciitellaribns cum parte tegularurn, tlavesceiitibim, suit 
piiLS minus aura ntiaco-Ha vis. Abdominis segineiitum pi'irniim el; 
seciinduni la,te aurantiaco-marginata,, fa,.scia seeiaida iitriii(|i!e 
ante medium segmentum protracta,, segmentis seciuentibiis, plus 
ininusve aurantiacis. Tibiae tarsiqiie rufesceiites. ClyiKUi.s 
(lateribiis deiiexis exceptis) deplaiiatus, nitidus, fortiter in pai'te 
a.picsili punctatus, apice snbfortiter emarginato et proilucto. 
Frons cum tiiorace fusco-pilosa. Aiesoiiotum gros.se punctsitxiin, 
inter puncta minuti.ssirne punctnla.tum, .sive (piasi gixinnlatiim, 
postscutello tubercula,to, tegulis densissime puiictubitis, opacis. 
AIjb subb^axlime, parte costali infiiscata. Abdominis seginentum. 
priinum ex nmjore parte su))tiliiis nee dense punctsituin, seenmlnm 
basirn vei'sus miriu.s foi'titer convexurn, tojnento pernigro vestitnin, 
pilis erectis parcis.simis. Seginentinn 2 ventrale post .sidcnni 
.suum fortissime elevatinn, elex'atione suinnia., desiiper vi.sa, sub" 
angulata,. Long, circiter 12 mm. 

This is a less robirst species than the preceding, and tlie tliorax 
is nota.bly longer. The flat portion of tlie (dypems becoine.s vtjry 
narrow postedoidy, being closely ada.pted to, and contiiming tlie 
plane of, the interantennal pla,te, when viewed from the side. 

Eah, Queensland, Oairns, 1 $ . 

63. Parai^astor mebiitb, sp. n. 

5 prfficedenti cognatissima, clypeo breviore, ba,sii:n versus fortiter 
sed vspa-rsim punctato, propodeo utrinque nia,culato, distingiienda. 

Very similar to the preceding, but tiie coloration i.s still 
yellower (less orange), the clypeiis i.s reddish a,pica,lly and the 
yellow colour of the sides extends to the a, pica, 1 teetli. The 
yellow pronotal markings nearly reach the tegidiB, instead of 
being confined to tlie front half; theba,nd of tlie hiisal a,bdoniinal 
segment is diilerent in form, being eina,rginate in tlie middle of it.s 
front margin, a, ml the second is only a, little widened a-t tlie sidcvs ; 
the legs are much more pale in colour. Structii rally, the clypeu.s 
6a,sily separate.s tl»e two forms. 

Queensland, Macdaiy, 1 ^ [Twnier), 

64. Paealastor eustomus, sp. n. 

$ . Nigra,, clypeo utrinque late, macula elongata, interanteiinall, 
parte articuli prinii antennal is a, ntica, notispostorbita, libns duabus, 
pronoto fere toto, tegulis, fascia, scutellari et post.sentelhi,ri, pro- 
podeo utrinque, femoribus, tibiis ta,rsisqiie, segmento (parte 
magna basali declivi excepta) primo, fasciaque a,picali,vix dilatata, 
secundi, ciiiii segmeiiti.s seqiientihus, anrantiaeo-riifis. Clypens 
profuDdissinie ema,rginatus, erna,rginatione, quam seinicix'cubis, 
profundiore, ' post haiic depresses, nitidus, punctatus, lateribms, 
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deflexis opaois et piibesceiitibus. Frons capitis et tliorax deiisiiis 
|)il()si, pilis^ III inns longis. Pronotuin aiitice fere recte trimcatuiTi, 
pariim distincfce niar^nMa.tnm. Tegiilae dense niiuiitissiiiie ponc- 
tiila.tre, fere opa-ca\ Postscntellnm medium tiiberciilo spinifonni 
a.niiatiiin. Abdominis segmeutum primum traosFersiin subde- 
pressiim, liaiui grosse pimctatiim ; secimdum dorsale, basim versus, 
liaiid convexim eleva.tum ; ventrale, post siileinii ti'ansversiun, 
fortissime elevatiim, fortiter nec dense punctatiim. Akn iii- 
f n sea ttT. Long, ci rciter 1 2 in m . 

Owing to tlie depression^of the clypeus anteriorly, behind the 
eniargination, two blunt or rounded carinm are formed where the 
sides are dedexed. 

Hah. Australia, no special locality. Two old and dirty examples 
ill the British Aluseum. 

65. Paealastoe pseudochromus, sp. n. (PL I, %. 14.) 

2 colore et picturatione F. ar genii front is Sm. ornata, et iit 
probabile, eodem mode variabilis; structiira a P. eiistomo vix 
distinguenda. Long. 10’5-12 mm. 

Two long curved spots on the sides of the clypeus and the 
medio-froiital and postocular spots orange, those on tlie clypeus 
I’educed in iSize and redder in one example. Proiiotal spots, whic-li 
are small, and the pale pa.rt of the tegulae orange or red. Both 
the first and second fasciie of the abdomen are liroad and later.-dlj 
dilated, the second at its middle reaching about to tlie middle of 
the segment, and towards the sides convsiderabl}^ nearer still to 
the base. The coloration is not the same as tliat of F, eusionuts, 
but is rather that described liy Saussure as “ sangtdnem.’^ Ex- 
cepting that it appeal's to he of rather more slender and elongate 
form, tlie species in structure is much like F. emtonius. Since 
the two examples, that I liave seen, exhibit some variation, further 
material is necessary to decide whether the present species and 
F. etfMo^nns are more than local colour-forms of one species. 

Hub. Yictoria (French); two examples. 

66. Paealastoe VITLNER.ATUS Bauss. 

This small Init robust species appears to vaiy in the pattern of 
tlie second abdominal segment, like F-argentifrons Bm., or rather, 

I should say, like the.' examples I- refer to that, species. The 
clypeus may Be .all black, nr may have 'small or large, orange or 
red, basal markings. 

; The' extraordinary prolongation and flattening of the clypeus,' 
with its very deep emargination, and the flattening of the plate 
between the anteiin® to adapt it- to the base of' the clypeus, sepa- 
rate it from any other, except 'the following., ■ The extremely deep ' 
and .coarse puiicturation of ,, the' tegulie, the' form/' of .the, insect .and ' 
its sculpture,-' and ' the condition-, of 'the .'hind angles' oL th'e:' .seeO'nd 
abdominal : segment, ■ . 'are' .■altogether . like, ■ P.' ■ Sauss., ' 
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of I suspect it may l)e the female. No two of the tlii’ee 

fema,les are aiike in (letail, hut tlie material is qiilte iiisv!,iii(?i.o'Ht 
for a proper iinderstanhing of tlie species. Tlu) cly|)eiis is 
iiormally extnaonliDarily drill, aiid I suspect this is (liie to soim^ 
special, excretion, a.s a S[)eeimen 1 I'lossess shows some ruoi'e sliiiriip.;* 
spaces fuid some dull raised lumjis, as if tlie excretion had, not 
been distril)utecl in the usual even manner. Tlie scutellrim is 
iinarmed, find the second veutral segment is very strongly and 
a.bni])tly raised behind tlie transverse srilcnhure. 

llah. Yictoria, 1 J {French) ; 1 $ , without sptK’iiil locality, in 
the Oxford Museum ; 1 2 , xldelaide, in my collection. 


67. Paralastor .fall ax, sp. n. 

2 pieturfitione et coloi’e ,P. inhni (q. v.) et dmitigerl oiaiata. 
Clypei pars deplanata antice nigTfi, postice rufa. AIjb frme 
liyalium, parte costali percouspieue infuscata.. I\ vnhtenUo 
strnctiira evidenter cognatissima, sed major, clypeo nitidissiiuo, 
inesonoto magis nitido, abdominis segmento 2 dorsali, basim 
versus, leviter convexo, facile <listingiieuda. Long. 10 mm. 

Tlie markings ai*e re<l, fis in various other s|>ecies fixiio Western 
AustraJia, wliich it entirely resembles vsnpeidieially. I ca-iinot lie 
certain whether the clypeus is always higldy polished, as in the 
single, example desciabed, or wdiether it may not be sometimes 
dull, as in mihieratus^ but in any case the species is easily 
distinguished structinully by the small convexity of tlie sei'.oud 
alrlominal segment, which in mihieratus, viewed latera.lly, ristjs 
eonvexly above the first to a distinctly more conspicuous degree. 

Hah, W. Australia, 1 2 (British. Museum). 


68, Paralastor brisbanensis, sp. n. 

2 • Nigra, clypeo iitrinque, macula piarva interantennali dua,- 
busque postocularibus, prouoto (desuper aspecto) ex ma jure pfulwg 
tegulis, fascia tita seutellari, fascia postsciitellari, macida utrimpie 
iiiesopleui'jili, al}dominis segmento primo (pfirte deelivi ex(‘ept.!i) 
ex ma.jore pfirte, .fascia secuudi si^gmeuti i.i:unus Ifitfi, ,Fe:re r'cctfi, 
cu in margin il) us posteriori bus segi uentorit ni sequel i ti um , an n u i - 
tia.cis. A, be infusealiag parte costali saturafiiore. Clypeus levit.cr 
late emarginatus, opaciis, mqualiter, subtiliter |:)unctafus, et 
lateribus deiiexis argeuteo-pulxisiientibus excejitis, uliicpie dev- 
pianatus. Frons inter antennas deplanata, cly|:>eo cinam piM-IVc- 
tissime adaptata, spatio depresso, ocellum anteriorem ineludente, 
lincis ciirvatis bevibus et elevatis late marginato. IVIcsoiictum 
grorsse punctatum, postice tri-sulcatum, sulcis lateraliliiis ad 
pronoti marginem interiorem extensis, ]:)ostsci:itollo iiiemri, 
tegulis nitidis, sab conspicue grosse punctatis. Abilonrinis seg- 
mentuni prirnum profunde, sed minus grosse, punctaluira, inter 
piincta qtiam. deusissime punctulatum, sive grairubituni, Seg- 
meiituni 2' dorsale pernigrum, deusissime inter puncta mi nutissi.ru e 
scnlpturatum, l')asim versus ■ fortiter convexiimq segmentuui 
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2 veiitraJe, post siilciim, fortissime elevatum, elevatioiie siiuima 
proiiiiiiente. Long. 11-5 inm. 

Tiie cljpeus is wide and much less produced than in P, vid- 
neraPi'S, and is only feebly emarginate, but it is flattened in the 
same perfect manner, and the fi*ont, between the antenme, is 
simiiariy iiattened. The liaised smooth lines of the front of the 
liead are found only in this and the following allied form. The 
femora all have a conspicuous yellow apical spot outwardly, which 
contrasts strongly wdth the ferruginous tilme and tarsi. 

Queensland, Brisbane. I captured 1 J on Christmas 
Day, 1904. 


69. Paralastor mackayensis, sp. n. 

2 structiira prfccedenti fere similis, sed ahdomine flavo-ornato, 
pedibus pallidioribus, fascia, prima abdominali antice sat profunde 
nigro-emarginata., pronoti maciilis multo ininoribus, scutello post- 
scutelloqiie binotatis, baud fasciatis, distingiienda. 

In the very poor material at my disposal I see no striictiii’al 
cliaracter that could be relied on, as constant, to separate this 
h).rin from tlie preceding, of which it is probald}" a more northern 
1 ‘ace. In maiiings and in colour of the markings the two are 
very distinct, the deep orange colour of hrlsbanensis being 
replaced by a moi*e oclireous or pale oiunge in mmhtfensis. 

Bah. Queensland, Mackay, 2 J {Turner) ; . 1 2 fpom the same 
locality from E. Saunders. 

70. ParalastoPv prixceps, sp. ii. 

Isiger, valde longipilosus, macula parva interantenriali, dua,- 
biisque miniitis postocularibus, ornatiis. jMaciihe diim minores 
pronotales, fasciieque dum abdominales, minus latse, auraiitificie. 
o clypens cum parte articuli antennarum prirni aiitiea liavescens. 
Species grandis, |)ilis iongis ubique conspicue vestita, capita 
(]Ui.idratO“ii:icra,.ssat{), clypeo (prtacipue d) brevi, lato, apice 
tnincato, pilis Iongis eceetis conspicue vestito ; clypei 2 punctis 
majoi'ibus jiliisque minutis sat densis. Frons media dense 
rugosiin sculpt a i*ata, antennas versus et in sinu oeiilari ntroque 
pilis Iongis nigricantilms conspicue vestita. Mesonotum et 
seutellum quani densissime sculpturata,, postsciitello iiieriiii. 
AI>domiiiis segmentum primiim p)ilis Iongis gi'iseis, seciiiido 
etiain et sequentibus pilis erectis Iongis et conspicuis vestitis. 
Aka (costali ' ' pai’te , excepta.) exemploriim recentium' pa.riini 
iMfuseatiB. Tegiihe subtiliter piuictatie,. ininutissiiiie etiam 
punetuL‘it{:e. ■ Abdominis segmentum 2 ventrale,, post sulcum 
s uu m . t I'ans ver sum f ortissime elev at um , , eleva.t ione ' sum ma • 
prominente, pilis longissimis vestitum, segmeiito S nltimo 
miniitissime, ' piinetato, ' ' punctis paucis majoribiis ' intermixtis,' 
pubescente, et „ pilis , erectis sparsim vestito.'' Femoia, tibia? 
tarsique ' 'iiigra, ,aut nigricautia, .tibiis posterioribus/ basim versus"' 
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niiiciilatis, pilis longis teiviiibus spavsiin vesfcitis. 14- 

15 Him. 

This large liairy species 'witli truncate clypeus cannot he 
confused rvitli any otlier. Tliere is a good female in tlu'mlhitish 
Miiseuni lieariiig a M-8. labe], Ala stor (mstralis^ '' wliich is a,, 
smaller species with t’errvigincms tihiie and tarsi^ and otherwise 
different. There is a single male, deprived of the grea-ter part 
of its aiitennag and a very old abra.de<l female in tlie Oxfonl 
Mnsenin, wbicli have tlie wings more iiifiiscate or discoloured 
by isge. 

Jlab. W. Australia, 1 J ? 2 2 > referred to above. 

71. Paealastur subouoris, sp. n. 

Mas mari pi'aieedentis coloi-e, vestitu et sciilptura, siinilis, sed 
statiira laulto niinore, tliorace toto uigro, abdominis fascia piama. 
latissiina, partem majoreui segmenti, desuper aspecti, ocenpa-nte ; 
tarsis omnilnis tilriarumcjue apicibus testiiceis, faeilliine distin- 
gueiidus. i.jOng. 10 mm. 

A|)art from the above cbaractei'S, the apical ventral segment is 
still broader, its rniimte jmneturation is less dense, and the few 
slightly larger punctures a.re liardly noticeal>le, wliile tlie secoiui 
vanitral segment is mueb more finely punctured. A single 
female in the Britisli Museiun may lielong to tills species. It 
lacks the miiuite interantennal spot of the male, but has tv'o 
small protlioraeic ones. Its second dorsal segment is very long 
and pa,ra 11 el-sided. It is in a dirty condition. 

iZ«&. W. Australia, 1 S in the Oxford Museum. 

72. Paralastok oloris, sp. u. (PL I. figs. 4 & 16.) 

M.as mari P. suholoris foiina, sculptura, vestitu et coloi*e 
simillimns, sed minor, antenmirum articulo piimo iiigi'o, tibiis 
tarsisqiie ferrugineis facile distinguendus. 

A small nari'ow species, witli the basal oiange fascia, deeply 
eiiuii'ginate in front, the 2nd ventral segment with Large spa:i‘se 
puncture's, and tlie top of the truncation in the middie still more 
sti'ongly I'aised and prominent th*an in tlie preceding species. 
The apical ventral segment is less wide, very ilull fcoiu tin? 
extreme demsity of the sculpture, which is liai'dly to he distiu- 
g’uisiied a,s puncturation, between tlie iiim ami spia.rse feeble 
punctures, that can be distinguished as sucln The ilothing of 
tills segment consists of excessively sliort puhesceiuje or tiiiiiiyirUiin, 
long, erect hairs being absent. The second ventral, segment is 
almost bare except just behind tlie tiiberch*, a.nd the following 
ones are merely tomentose. Antenme II - jointed, with, the three 
a.pieal ones minute, as in P. stcholork. 

IJah, Australia, Swan Eiver; 1 c? in the 'British Museum. 

73. Paraeastoxi commutatus, sp. n. 

S* angiistula, clypei macula basali niiagim, -eiirva.tfg 

maciiia iirteraiite,n,iiali, Tluabus • postocularib minutis, proiiotcv 
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ex parte iiiaxima, iiiaculis 2 rotiuidatis sciitellaribiis, diiabiis 
iiiinutis mesopleuralibus, fascia latissiiaa segmenti i aljdomiiialis, 
fascia seemidi fere recta et, qiiain fiiscia priiua, iiiiilto minus lata, 
tibiis tarsisque oniiiibiis, rufescentiljus. Olypeus tr'imcatiis, ex 
itiajore par*te dense, snbtiliter riiguloso-piiiictatiis. Mesonotum 
posterias irregiilaiiter aut vix dense pniictatum, postscutello 
iiieriiii. Tegiike vix nitidse, ex majore parte siibtilissiiiie, vix 
evideiiter sculpt uratse, puncturatione minutissima distinct<a 
carentes. Abdooiinis segineiituni primiim baud fortissiine 
traiisversum, parte declivi excepta fere totiim riifuni ; secuncliiin 
eloiigatiiin, lateribus fere parallelis, basi haiidquaquam convexini 
eleva.ta. tSegiiienturn 2 veritrale post sulcum fortissiiiie elevatum, 
elevatione summa, fortissime prominente, tLiberculuin forteni 
formaiite. Long. 9 mm. 

I liave seen only a single female of tliis distinct species and 
it is ill dirty condition. The wings appear to be infuscate, but 
this may be partly due to this condition. In any case tiie costal 
portion is much darker than the rest. 

Hah, Australia, Champion Bay ; 1 $ in the British Museum. 

74. Paralastor carixatus Sm. ('? lateritius Saiiss., var.). 

I have before me a single female from the Oxford Museum, 
which I refer, as a slight variety, to this species. It lias a pair of 
small oi’ange basal spots on the clypeiis, and the black colour of the 
second abdominal segment is more extensive, forming a basal 
].)and, angiilated in the middle and with irregular siiiiiations on 
each side of this. The clypeus is truncate, punctate, and more or 
less stidgose, turned upwards on its apical portion, and with a 
fovea in the middle adjoining the apical margin. There is in 
some aspects a faint trace of tuberculation in tlie middle line of 
tlie postscutelliim. The second ventral segment is very strongly 
in.ised beliind the transverse sulcature, and somewhat pointedly 
produced in tlie middle at tlie top of the truncation ; it is rather 
finely and not very unevenly punctured, with very distinct 
interstitial minute puncturation. 

Hah, Adelaide, 1 2 ? Oxford Museum. The type is in the 
British Maiseum and must nearly, if not altogether, agree witli 
the Oxford specimen, except in slight points of colour, which vary 
similaidy in other species. 

75. Paralastor' vmuus, sp. n. , , 

cf . Niger, clypeo, articulo antennanim prirno antice, maciilis- 
que 2 postocularibus, flavis, Pronotum colore aiirantiaco-ilavo 
bimaeulatum, scutello minute binotato. Abdominis segmenba 
2 basalia sat late a.urantiaco-fasciata, segmentis nonnull is sequen- 
tibus etiam fasciatis. Olypeus nitidus, late truncatus, minus 
iiisequaliter punctatus, pilis erectis, aut siiberectis, pailiclis 
vestitus. 'Frons cum' thoraee pilis'. 'iongis' subfiiscis,' conspicue 
vestita., ' Pronoti 'triincatio' evidenter .marginata, ',>,Tegiil« nitidiB, 
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ex iiiaxiina- parte vix punctata'). Postwcutellnin iiierine, A iHlcniin is 
se^m eii t ii in pi‘i ni n in trim s vw-si m d e pi'ess m n , in i le p csi-.i:* i*i e i -e 
e] e va tiiio, m ed i iiiii svd )fo vea.tu in, pnnct iiratione con t ii sa ; sec mi < 1 ii 1 1 1 
dorsale pills parcis longis erecte vesbitinn, forfcissiiiie corn'exiin 
elecatii'in ; Yentra,U), ]''>ost snlcimi suiiin, fortiter elevaitinn, elevii- 
tiorie siunina, luiiid proininente, cum seq uen tibos liirsutissiniimn 
segmento ultimo pilis ei'cctis brevioiibus 8a,t dense vestito. 
Antenna? foi'titer clavatm, 12-ai‘ticu]atie, articiilis 4 iiltimis pa,rvis. 
Long, cii-citer 11 inm. 

Hal. Yictoiia, 1 d {French). The Sjiecinien bea,r8 several 
labels: G.F. 8.00 Macedon 1.3.93 Melbourne, Vic- 

toria..’’ 

76. Paralastor odyn'eripennis, sp. n. 

2 colore fei'e pnecedentis, aed cly[>eo nigro, a<l liasim llavf)- 
aiuuntiaco-niaculato, sciitello et an tennis nigris, tibiis nigri" 
caiitibus, tai'sis ex majore parte atro-brunneis. 

Structurally this appears to me to be a.lmost iilentical witli 
P. carlnatnSj ])ut tlie diirk, legs (the hind tibia? inwardly aii tlie 
base being rufeseent) easily distinguisli it. Tlie second cubital 
cell is triangular and not a.t all petiola,te. Tlie second alidoininal 
fascia does not occupy half the length of the segment, 

Rab. Victoria {French). 

77. ParaiuAstor odtneroides, sp. n. 

c? coloi*e P. iridtdj sed ina.ciila interantennali elonga.ta flava,, 
scutello nigro, inaeulis pronotalibiis ininutioribus a/uriintiacis, 
distiiiguendus. Structura valde distinctus. Cl^qieus fere recte 
triinca.tus, nxedius depressus, ntrinqiie qua, si i‘()turida,.tiin eari- 
na.tiis, obscure piiiictatus. Mesonotuni grosse piiri eta, turn, post- 
scutello inermi, tegiilis niteiitibus, ex majore [larte obsoleti.ssime 
nunutissiine punctulatis. Abdominis seginentum, pritnum fortiter 
transvu)rsiinq rugosissime grosse punetatiim, pixcte declivi .media, 
Icingitudinaliter carinata. Heginentuni 2 dorside fortiter }>a,sim 
■v’ersiis (:*o;n\A)xini elevatuin, fascia, utriiiqiie iinte medium seg- 
inentum extensa, profunde rotiindatim. antiee eiujuginata, sig- 
mentis cieteris auiuntiacis. • Segmeutum. 2 ventrale jiost sidcum 
fortiter ai.)rupte elevTitum , elevabioiie sum ma, si i liaiigrd Jitiiii 
proihicta, ; seginentum iiltimum fortitei* couvexum, pilis erecl is 
vestitum. Antenna) ll-a.rticulata?, articulis 3 idlimis minimis. 
Cell Ilia 2 cubitalis baud petiolata. Long, circiter 11 mm, 

Ilah, Australia ; 1 in the Oxford Museuin. 

7,8, Parai^astor MUTABiiAsysp. n, (PL I. fig. 8.) 

, $ . Nigra, clypei macula' basali transversa, antice emaiginatiq 
diiabus miimtis postocularibus, duabus pronotalibiis, tegrilariim 
p,arte exteriori,' dascia- lata abdominalis segmenti ■ primi', a,nti<,*e 
emarginata, fascia seciuidi, aut fere simplici, aiit iitriiiqiie va,ld,c 
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dilatafa, efc fere ad basiin segmenti extensa, rnfis aiit riifesceii- 
til) us. Cjlypeiis latus, truncatus, subcequaiiter piiiictatuSj et 
iiiinutissime punctiilatus. Mesonotum crebre foiditer piinc- 
tatiiiii, sciitello iiiermi, teguiis nitidis, pnnctis inajoribiis iion- 
luillis^ pa.runi fortifcer impressis, praesentibiis. Ake infuscjitge, 
pa.rte costali satiira-tiore. Abdominis segmentuni seciviicliini 
doraale ad basim subfortiter convexnm ; ventrale, post sulciiin, 
sat abrupte elevatinn, parte antesulcali pa.rti postsulcali alti- 
tudiiie siibaHpiali, elevatione summa haudquaquain proiniiieiite. 
Long*. 9-10 mm. 

"With this species begins a series of forms wdth the hind part 
of the second ventral segment raised only to about the height of 
tlie basal portion, and with the clypeus always trimcta.te a|'>ic%‘illy. 

Eah. Yictoria [F^'ench ) ; 2 J , Sept. 1901. The two examples 
ha,ve a quite different pattern of the second abdominal se^mieiit, 
and they are in a dirtj condition. 

79. Paralastor plebeius, sp. n. 

2 . Nigra, macula clypei curvata basal i, notis 2 postociilaribiis, 
duabiis maculis pronotalibus, iionniinquain notis 2 sciitellaribus, 
margine postico seginentoruin 2 basalium abdominis jingiistius, 
flavis, Clypeus triuicatus aut paullo antice rotiiiidatus, fortiter 
a'qualiter pimctatus. Frons capitis cum mesonoto dense punc- 
tata, pilisque brevioiibus sat crebre yestita, sciitello inermx, 
Teguhe iiitidm, parum distiucte- seulpturatiB, Abdominis seg- 
ment um priniimi fortiter transversum ; secundum ad basim 
fortiter convexiim, pilis erectis brevioribus ubique, nec dense, 
yestitiim ; secundum ventrale, iit in priecerleiite formatum. 
Abe fusco-hyalina-i, parte costali multo magis infuseata. Tibim 
tarsiqiie riifescentes. Long. 9-10 mm. 

Hah. Adelaide, 1 2 ? British Museum ; 1 2 , Oxford Aliiseum ; 
Yictoria [French)^ 1 2 • 

80. Paralastor suBP.LJi:BEius, sp. n. (PL I. fig. 15.) 

2 pimcedenti cognatissima, sed major, fiisciis abdominalilxiis 
minus angustis, ilavo-aurantiacis, segmento primo abdominis 
conspiicue traiisyersim depresso, facile distinguenda. Long. 
12 mm. 

Tins is probably the representative in Queensland of F. plebeius^ 
Iriit, a;part fi'om colour, the form of tlie basal alidomiual segment 
is too distinct to permit the two to be considered as varieties of 
one species. 

Mab. Noitii Qiieonsland 2 2 . 

' 81. Paralastor, DEBiLiTATUs, sp. n. , , , , 

Color fere ,P. ptosilU Saiiss....et F. simtduioris '/udhi. ,,;Fasciie 
abdominales ■ bicolores,- ■ antice ' rufescentes . aut ,sribaura,ntiacm, 
postice fiavie. , d "clypeuS’ ’fiavus.,.. $ parte Ipostexdori., .sola' , lava 
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a,ut aiira.iiti.‘xca. Anfcennai-uin priniiis J i'Uitiee flavtis, 

2 ant phis miriiis nifescens aiit totiis niger. 'iVlaciilie proiiotales 
hieolores. SoutelliHa sjapius bivioiiatvinij t-egulis sulitestai'-eis. 
Tihke tarsiqne riifesccnfces. Species |,>avva, a.iigosta, clypeo et 
segiiiento 2 veiitrali iit in Sjip. |>neCi:Mlenlvi})as toriiiatiSj lorina 
gL-aeilliiiii facile distingaeiula. Long. 7-8 mm. 

Ill this and the tliree preceding species tlie {intenme Jire very 
ciavate, the fiftli joint l>eiug wider tlian long and tlie following 
’becoming still more transverse. 'Jdie males, except that of 
1\ dehills, are not known. In tliis nia.le the ante n me ai‘e very 
strongly claAoite, tlie iifth joint not longer than its apical widtli, 
the sixth ainl sev'entli strongly transverse. In all tliereare twelve 
joints, tlie tliree apical ones recurved to form a small liook, the 
preceding one being la,rger, but small. The wings am nea.rly 
liyaline, except along the costa, in one example, (la-rker in the 
otiliers; wide Li are in abraded condition. One cxa.npde in the 
Oxford Museum bears a M>S. name, Alastor ptislllus Sanss./’ 
hut this is clearly an error. 

Hah. Yictoria {French)^ 2 J , in tlie British Mmsenm ; 1 cf , 
Adelaide [Wilson)^ and 1 $ without locality, Oxfonl Museum. 

82. Paralastoe brunneus vSauss. 

Witli tills species is begun a short series of allied species, whicli 
are quite distinct from any othei's by the form of the second ventral 
segment, which, behind the longitudinally costate sulcat are, rises 
very obliquely from tins to a height not, or but little, exceeding 
the level of the base of the segment. The clypeus is always very 
distinctly emai'ginate and plentifully and coarsely punctate, the 
punctures in the male being, however, more feebly impressed tlian 
in the female. The teguhe, over at least a consideralile part of 
tiieir sui'face, always bear coarse punctures, the puiicturation 
being frequently rugose, but owing to the generari}’ pa,le colour 
of the surface, the punctnration is usually less conspicuous tlian 
it would be wei’e tlie teguhe dark in colour. 

Hid), Australia,, 2 5 hhe type in the British Mmseum 
{llimter). 

83. Paralastoe mttltioolor, sp. n. (PL I. figs. 9, 19.) 

Prmcedeiiti eognatissimus, sed piaidlo minor; 2 ^'Iv'peo flavo 
et macula vertieis nigra, utrinque us(iue ad iiiitennas prodiicta,, 
facile distinguendus. Olypens distiucte dentato~eniaj‘gina.tus, 
pi’odiictus, minus latus, subgrosse, ci'ebre piincfatiis, tlavus. 
Oaput cum thorace perparce, vix evidenter, pilosum. Mesouotinn 
et scutellimi deiisissime punctata, postscutello ineriiii. Abdominis 
segmentiim priiimin crebre rugosim punctatiun, baud tra,nsversim 
depressum ; secundum doi-saie (a latere visum) fortiter sub- 
mquai iter con vexim curvatum; ventrale, post sulcuio, oblique, 
jiariim fortiter,', elevattim, ..et late siibdepressuirr; segmentiim 
ultimum ■ ventrale ■ d brevissime. piibescens.. xlnteniue 4;^ ufe 
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a])paret, tantiim lO-articulatte, articulis 2 ultiinis iiiiniitissiiiiis. 
L(,mg. circiber 7-7*5 mm. 

Tlie colour of tliis little species is variable. Tlie colour of the 
W'hole front of tlie head is pale, (the elypeiis always yellow, but 
in other parts the yelloAv becomes partly or wholly orange), except 
that in the female tlie black of the vertex is produced down 
to the aiitenme in two broad stripes, wliich sometimes become 
reddish towards the anteiiiuB. In the male the black colour is 
prolonged downwards on eacli side for only a short distance, 
being arcuately emarginate just in front of the anterior ocellus. 
The posterior orbits are widely yellow or orange, and connected 
until this same colour of the anterior ones. Ai*ound the ocelli 
tlie vertex is black, but behind these may be either black or red. 
The proiiotum, scutelhi, and propodeum (except in the posterior 
concavity) are for the most part yellow or orange, the pronotiim 
sometimes more brownish or reddish posteriorly. The meso- 
notum may be all black or nearly all red. The second abdominal 
segment is more or less brown or reddish in front of the orange- 
yellow apical band, sometimes nearly entirely so. The basal 
segment is yellow or orange-yellow apically, shading into brown 
or reddish, black basally. Tlie sides of the thorax may be black 
or red, with yellow markings. Legs all pale, usually fulvous, 
'witli bright yello*w lines on the tibike and femora. 

Yei'V closely allied to F. hrumiens, but the edges of the lateral 
deiiexed parts of the clypeus are not so sharply defined, and the 
colour is very clifiereiit. 

1 can only distinguish ten joints in the male anteiime, and this 
character may be pecidiar to the group. 

Hah. Port DaiAvin i^Dodd). 

84. Paralastor anostreptus, sp. n. 

2 . clypeo, antennarum articulis duabus basalibiis, 

orliitis aiiterioribus et posterioribus (baud iiitemipte), macula elon- 
gata meiliofrontali, a ch-peo fere ad ocellum anteriorem exteiisa, 
pronoto ex maxima parte, postscutello et sen tello fere totis, 
ma.culis iiiagnis propodei lateral ibus, parte magna mesopleurali, 
fascia la.tissinia segmenti abdominalis priiui. fascia apicali, 
iitriiique subdilata.ta, secundi, cum pedibus omnibus, refescen- 
tibus, Segmeiitiim abdominis tertiiim et sequentia, plus minusve 
colorata. Teguhe brmmesceiites, plus minus testace®. Clypeus 
fortiter rugoso-punetatus, apice producto, parum lato, subfortiter 
emarginatus, partibus defiexis argenteo-pubescentibus, utrinque 
in parte apicali subcarinatus. Frons densissime rugoso-punctata, 
pilis brevissiinis, vestita. ■ -Thorax hand aut vix pilosus, -iibiqU'e 
densissime ' punctatus, postscutello ■ iiiermi, - propodei- lateribus 
argent eo-tomentosis. Abdominis segmentuxn priiiium campanuli- 
forme, sat' longus, subdepressus,. .secundum -densissim-e' piinc- 
tatniB-, ex , maj ore" parte longitudinis' fere" .aequaliter nt fortiter; 
convexim rotiiii datum, ;a,picenr..siium- .versus,' fo-i’titer'.-tin'nsvers-im 
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i'l'icrassa.tiini, margiiie i]’)so valcle nJjriipte ilejeeio. Alf'e Tibiqvie 
fiLSCo-iiitidfCy pMi'te costali sat lira, tiore, basiiii versus subllavesceiite. 
Long. 9 11 1 111 . 

lied). N.W. Australia, »S. Hey wood I.; 1 $ in the Jlritisli 
Museum. 

85. Paraeastor dyscritias, sp. n. 

5 pi-jecedenti forma, colore et picturatioiie siioillima, sed 
fibdomiiiis segrnento secundo ante iiicrassationeni apicaleni baud 
trails versixii depresso, bene distinguenda. Long. 9 mm, 

DifFei'S sligditly in. colour fi-orn the preceding, ns follows : — • 
The miirkings of the liead and abdomen tend to a more (irivu go- 
red colour, and tliose behind the eyes do not extend iieyond aliout 
tlie midille of the length of these orgiuis. Tiiere is a roundish 
inesopleural s])ot benen.th tlie teguhe and only a, very small one 
be neat, li this ; tlie tegulm are much re<hler, tlie legs piiler, more 
fulvous. Tlie apical dorsal segment is concolorous with tlie 
Oi’ange ones preceding it. The tliird antenmd joint is nearly 
all red (only somewliat reddish in the otlier). Tliese colour- 
diiferences may be quite inconsta,iit, but in di/sorllias the tegidie 
are coarsely laigosely punctate over nearly the whole surface, 
smooth, sliiiiing, and sparsely punctured over a consideralile area 
in anostrf.ptus. The actual, hind margin of the second segment is 
more abruptly depressed in the lattei’, ami its incrassa.ti(.)u is 
raised on the basal side from the general surface of the segment, 
whereas in dysoritias it is not at all deiined in front froui the 
rest of tlie sui'face. 

Ilab, Australia, 1 2 in the British Museum, witliout locality. 

86. Paralastor xanthoghromus, sp. n. 

2 • elypeo utriuque, macula interantennali, {rnteiniaiaim 

nrticulo (feiTugineo) prime antice, inaeulis duabns elongatis 
|>C)stocidaril)US, duahusque in sinii oculorum sitis, dual ms pi-o- 
initaiibiis, scutella.ribus, iiiesopleuin.liiius et propcidejililius iia.vis, 
sive fivira/ntiaco-liavis. Abdominis segnieritiuu prim urn la te 
iiavo -fascia tu m , fascia prof unde nigro-ernargi iiata ; seen n d u m 
cinn sequentibus fascia a^picali ornatum. Pedes ' fvilvescentes, 
|>a.rtibus iionnullis flavescentibus. Long. 9 innn 

Extremely close to the preceding in striiefcure, but entir(.‘ly 
different in appeaiunce. The teguhe .have th.e same coj.u’se 
piiiicturation. The clypeus is a ^little more strongly {iroduced, 
ami the front of the hea<l rather more distinctly |)imcture«l, 
while the apical mai'*gin of the second dorsal segment of the alulo- 
ineii is less strongly and abruptly depressed. 

■ A single male that I ’possess, from Townsville, does not ag.ree 
with either this or the preceding species, but is very like 
dy/scriiim ' 2 ' in its markings, ■ which, however, a-i/e orange- 
coloured, not red,. and there is a' pair of large .reel spots towards 
the base ■ of tlie second ventral segme,nt, not connected witli tlie 
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apicjil band. The structure of the second dorsal segment apieally 
is rather diftereiit from eitlier species, but, in the absence of the 
male sex of the others, it is too close to be worth describing as 
distinct. TIukS male was taken on March 15th, 1902, by Mr T. 
p. :i,)odd. 

Eah, Queensland, Cairns, 1 § . 

87. Paealastor picteti Sa-uss. 

With this species begins a series of allied forms, fonning my 
second division. It is Saussure’s division of xilastor picteii, 
which he characterized as having the abdomen subpetiolate. 
All the specimens of that I liaye seen come from Queens- 

land. The details of coloration in this species vary a little, and 

1 think none exa.ctly agrees with Sanssui'e’s description. He 
giyes “ Tasmania ” as the locality for his insect, ljut, as witli 
vsome other species already referred to, I doubt tlie correctness 
of this. The teguhe are for the most part smooth and polished. 

Rah, Queensland, Biindaberg and Cairns, taken l)y m 3 -se]f ; 
Mackay, thi*ee bad specimens (Turner) ; Kuranda, Alay to June, 
1913, eleven examples, 

88. Paealastor cokstrictus, sp. n. 

5 . Higra, clypei parte l:3asali nigra, apice lateribnsqiie iiavis, 
pictiiratioiie vaiiabili. Macula interantennalis, niaigines ociilares 
antice posticecjne plus minus — variabiles tamen sunt— -pi-onoti 
fascia irregularis anterior, a<i tegiilas lineatim utrinque prodncta, 
imiciike scutelhires, p>ostscuteliares, propodeales et ineso}:)leurales, 
segoientum abdominale (parte declivi exceptn,) ex inajore parte 
primum, fascia secundi lata cum diiabus macuiis magnis basalibus, 
et segmeiitorum fasciai sequentium, aurantiaca. Pedes fidves- 
centes, feniorum parte apieali stepe ilavo-notata. Antennaruin 
articulus primus antice flavescens n.nt fulvus, liagello siepe sul>tus 
riifescente. Clypeus truncatus aut vix emarginatris, rnargine 
apieali recto aut perpaullo conea.vo, fortiter punct.'itus, piinctura- 
tione niinuta. interstitial! distiuctissiiim. ■ Frons euni tborace 
pi] is erectis brevioribus su])crebre vestita,, capite densissiine punc- 
tato. M'esoiiotuin densissiine grosse pnnctatiim, puncturatione 
distinctissima, sed siibrugosa. Abe subbjalinfe, costali parte 
fusco-liavescerite, stiginate pallido, cellula maiginali iiifiunata. 
Tegiike .ex magiia parte lieves, politic. Al)dominia seginentuiii, 
primum grosse, siepe rugose punctatum, parte basali segmenti 
secundi remote aut irregiilari ter punctata. Long. 9- IT mm. 

I have seen only liye examples of this species and no two are 
alike' iir details of markings or ■■sculpture, but ' ■!' think ■ they 
ceiTahily all belong to a single species. 

■ .Rah, .Queensland,. Eundabeig,' 2 J', taken by : 'myself ,■,( June 
'1904)'; 1 9 , Queensland {ex coll, E, Saunders) ; ■ .Ma.ckay. {Turmr)^ 

2 $*■":. ' ", ■':'■ : 

one' 'Of my . Bundaberg. examples/ "the .'orbits 'are .entirely 
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l>la.ck, in tlie other they are yellow from the cl^ypensto the middle 
of the ocular sinus ; in Saunders’s example tliey nearly connect 
with tlie postocnhir orbitad stripes. 

89. Paealastor MESocn'LORUs, sp. n. 

2 piaecederiti cogiritissima, sed pronoti rmacidis lia/iid ad 
angiilos hiimerales exten.sis, segmerito 2 abdominal is a<l basin! 
iiigro, aiit tantiim maciilis riifescentibus ornato, eolore piimi 
laete aiit pallide flavescentey distingueiida. Long, circiter 9 mm. 

This species is again variable, and tliere are evidently two <iis- 
tinct foriiis of it, but the mn,terial is far too poor for a. pro[>e5‘ 
understanding' either of its definite specific clurracters or of its 
variation. Of tlie tyj:)ical form tliere are 2 males and 1 female. 

In the female the clypeus is almost truncate, red at tlie a,pex 
and along the sides, the a.ntenna^ a, re red beneatli, infuscate al)Ove, 
tlie scape and following joint less so than tlie otliers. Idiei’e is a- 
yeOowisli intera.ntennal spot a,nd a small orange one heliind tlie 
eyes. Tlie pronotum is red-marked in front niedially and this 
colour extends back to tlie teguhe very narrowly as a sutural line. 
Tile scntelium, postscutellum, and propodeum liave large red 
inai'kings, tlie teguhe are reddish brown. Ihi,sa,l a-liiiciiuinal seg- 
ment above bright (slightly orange) yellow. Second with a dull 
orange band not occupying one-fourtii of the segment, tlie 
following ones a, Iso witii apical hands. Hind tibiai (lark at the 
apex, at least inwardly. Mesopleura with a red spot. 

Clypeus of tlie male lightly emargina-te, yellow, becoming i*ed“ 
dish basally at lea.st in tlie middle, otlierwise the heaii coloured 
much like tliat of the female. Pronotum with red markings, 
produced to the humeral angles and along the suture to tlie 
tegnbe. The other thoracic markings are like those of the female, 
buj] bright yellow, a little oiainge-tinted, nearly concolorous witli 
the basal alidominal segment; second segment either all black 
ox* colonred much as in the female, the basal spots reddisli or 
brownish, if present. 

Paralastoe mesochlortts mesoohloroides, st. n. 

Female clypens as in the preceding, lint the coloured parts are 
yellow or partly yellow. Inner orbits witli a yellow line from 
the clypeus extending into the sinus. Pronotum only with two 
obscure spots or faintly i-edd ish on the suture med iaily . Idio raci 
markings bright lemon -^mllow, the black median part of tlie |);io- 
podenm less wide than in the male of the preceding, which tiiese 
females resemble in appearance. Basal abdominal segment iieaidy 
concolorous with the thoracic markings. Second all black, thx^ 
apical margin at most obscurely paler. Tegulao bright yellow 
iiiwaxxlly, aaid at tlie point of tlieir deflexion less coJuvseiy and 
deeply punctured, than in the preceding form. Male not known. 

' , 'ifa6.^ 'Queensland, Mackay,.2'. 1 $■ typical form, in Sept, and 
Oct, 1899 {Tu7'n&r); race mesoeMmmides^ 2 $ at E'uranda, Feb. 
.and April, ,1 902" (IWaer), 
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90. Paralastor barwinianus. sp, n. 

5 . Nigm, dypeo earn pai‘te mandibularum basali et anteEi- 
narum articulo prirao a, ntiee, macula mediaiia post clypeum, fere ad 
ocellum anteriorem extensa, orbitis interioriluis et posteriorilais 
(baud uiia coiijuuctis), fascia transversa proiiotali, ad tegiilas 
lineatiiu postice producta, iitrinque dilatata, fere ad raesopieiira 
proclucta, macula mesopleiiraii, tegulis tboracein versus, lineis 
duabus mesonotalibus elonga.tis, niaculis 2 sciitellaribus, post- 
sciitellaribiis et propodea.libus, margine postico sat late seguieii- 
torum abdomioalium, flavis. Aiitenu(e cum parte majore pedum 
bruiiiiescentes. Abdominis segmentiim priinum et seeundimi 
bruniiea, plus minus atro-suffusa. Olypeus latus, minus fortiter 
productus, nitidus, subtiliter punctatus, apice einargiuato, margine 
elevatulo. Frous cum thorace breviter erecte pilosa. Mesonotuin 
. distincte, vix dense |:>uiictatiim. Abdominis segmentum primimi 
baud ubir|ue densissime punctatum, medium subfoveatum. Ala^ 
subfuscag nitentes, stigmate pallido. Tegidee Ifeves, nitidissiime. 
Long, vix 10 mm. 

A A’ery distinct species. The yellow colour of tbe inner orbits 
curves round on each side behind the ocelli, but tbe extremities 
do not meet, and are well separated from the broad postocular 
stripes. 

Eah, Port Darwin, 1 2 (^odd), 

91, ParalzIstor comptus, sp, n. 

. Niger, clypeo, macula mediana excepta, in and ibid arum parte 
basali, macula elongata frontali, orbitis interioribus ad sinus 
oculoriim et sinubus ipsis, macula parva verticali oculos juxta, 
orbitis posteidoribus lineatim ex majore parte, pronoti margine 
antico, macula mesopleiiraii, tegulis ex niagna parte, niaculis 
duabus sciitellai-ibus, postsciitellaribus et propod ea lib us, margine 
postico segmentorum 2 basalium abdominis, tibiae omries externe, 
et parte exteriore femoriim intermediorum, fiavis. Antermaruni 
flagellus subtus f id vesceiis, supra infuseatus, rufo-tiiictus. Stigma 
alarum atriiin. Glypeus distinctissime angulatim emarginatus, 
punctis majoribus sparsissimis, albo-piiliescens. Mesonotum cum 
scutello profuiide grosse punctatum, punctis inter se distinc- 
tissimis. Tegulic ex majore parte Imves et politax Postsciitelluni 
cum propodeo distincte et prof unde punctatum, punctis quam 
mesonotalibus paidlo minus grossis. Abdominis segmentum 
primuiii grossissime punctatum. Segmentiim 2 ventrale post 
sulcuin late depressum, depressioiie antice elevato-marginata, 
segmento ultimo pilis sparsis erectis longioribus vestito. Long. 
7-8 nun. , 

Yar. rttbescexb, nov. 

Pronotum ex majore parte et pars mesonoti media late, rufes- 
ceiitia. Fascia. /.prima 'abdominalis:- .Tag© rufo-marginata.,:, ,Seg- 
' mentum secundum atro-brumieum,. , , , ' 7 
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I ha.ve seen only two males of tliis species, diiieiTng gi’ea.tly in 
colour, a.s nbove descrilietl. The fintenme a.re 1 [-"joini'.ecl, the 
three npical ones very miaute, ami dililcnlt to see in my s|>eci“” 
mens, l)eing sunk in the Mpi(?al cavity oi llie eiglrtii joint. 

JIa h . iSh )i*t 1 1 Q u eensl ill id , ite i* her! .o n [.Dodd). 

92. Pabalastoe ai.exanbri/e, sp. n. (PL I. figs. 7, 22.) 

With tins species begins a small sei*ies of forms, distinguished 
at once from any of tlie preceding by the sculpture of tlie tegiila*, 
wdiich !ire either densely minutely punctured over ne:i,rly ;dl their 
surface or bear coarse and conspicuous piiiictui'es, witli evidt'iit 
tine ones between tliese, towards tlie outer margin on tlie anterior 
part. 

Brurineus, capitis verticej nonnunrpiain etiain fi’onte, et rariiis . 
parte inesonoti antica, nigris. Cl 3 qteus cS totus, $ utrin(|n('g 
inaiMila, interantenna.li, orbitis iiiternis et externis (iK)rinnii(|U{nn 
vix iidierrupte)^ macul is vlual nis pronotal ilmSj nieso])len nd i 1 ms, 
scntellaribus, postscutella,ribus et pi‘ 0 ])odeaJibus cum majore tegu- 
la rum parte, id bo- H avis. Segmenta, 2 ba,salia, f iostice aill ii dc) 
margiinita, fascia prima. lata, segmentis se(|uentii)us otiani |)lus 
minusve fasciatis. Antennie sulitus plus minus lad'esceutes, 
articulo prime smpe antice albido-liavo, aut to to ferrugineo, ant 
supra nigrescente, colore variabili. Aiav by^alirne, parte costali 
plus minus iiifuscata, cellula rnaiginali ex majore parte infi:isca/ta. 
Tibia? omnes cum fernorilms anterioribiis et intermediis alliido- 
lineatiB. Clypeiis distincte cma,rgina-tiis, 5 remote punctatais, 
interstitiis raiuutissime punctatis, 6 obscure punctatus, punctivS 
sat magiiis, sed levissime inipressis, ubique aibo-pubescens. Ca.piit 
cum tl iorace tomentosus, hoc pilis erectis perpaucis au t null is 
vestito. Mesonotum postice sparsim a,ut irregulariter puuctatiim, 
siiperlicie interstitiali conspicue minute punctata. Tegula? crelu’e 
et mimitissime punctatm. Alidomiiiis segmenti seciindi nmrgo 
apiealis fortiter depressus, latns ; segmentum 2 ventrale antice 
grosse, postice subtilius, punctatum. Long. 7 ■5-9 mm. 

Hah. IS”, iVnsti'alia, Alexandria, Ilec. 1905,2 ?|A diantiary’, 1907, 

1 <5 and 1 2 (W, Stalker ) ; Adelaide Kiver, 2 2 ♦ all in the llritiisli 
Museum. 

93. Paealastor aeenicoea, sp. n, 

2- Ciaput nigram, clyqieo rufescente, utrinque flavescenf.e ; 
lineis orbitalibus, in sinum oculorum a clypeo jiroiluctis, niacida(|ii(‘ 
iiitera.ntennali, iiavescentibus, lineis postorbital ibus uscjiie ad 
xE?rticem capitis extensis. Pronoturn laifescens, a.ntice albido- 
flavo aut aurantiaeo-fiavo colore variegatum ; mesonotum nigrum, 
plus m iniisve rufo-sufi usiim aut i*ufo-nota,tum ; sci itellum, nmrgi ne 
antico excepto, cum postscutello rufescente, ambobus tlavo-bino- 
tatis. Propodeum rufescens, latera versus nonxiunqiiam fiavescens. 
M'esopleura macula fiavescente ornata, rufescexitia aut nigro- 
; variegata. Pedes rufeseentes, tibiis albido-llavo lioeatis. Abdomen ' 
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rufescens, segDieiito priino mite fiusciam apicalein, latmri, alliido- 
H;u-a;ni, iioiinnnqiia.m iiigro, secuiido fascda fere siiiiplici lata orriato, 
iiKiciila-que utriiique ma.g-nabnsali, pallide fiava ant albida, decorato. 
(Jlypeits levissirae, sed sat distincte, emarginatus. Long. 7-5 mm. 

Allied to tbe preeediiigy with generally similar sculpture and 
tlie apical ma.rgin, of the second abdominal segment similarly de- 
pressed and wide. Easily distinguished by tlie fa.ii-ly numerous 
and conspicuous large punctures of the tegiilfe, and the rougher 
postsciitelhim, wliich is rather dilFerently formed. 

llah. Central Australia, Hermannshurg, 2 5 J. HiUieo^. 
The specimens are not in very good condition, the one which is 
not mutilated being probably somewhat discoloured. 

94, Paralastoii sbiillimus, sp. n. 

Picturatio et color fere P. constricH (q. v,), sed statiira minore. 
Olypeus c? flavus, $ macula parva iiigrescente signatus, apiee 
truncato, aut vix evidenter emarginato. 

$ clypeo obsoletius pimctato (sc. punctis parum fortiter im- 
pressis), anteiiriis crassioribus, tegulis opacis aut vix nitidis, 
puncta grossiora, ferentibus, distinguencla. Long. 8 mm. 

As tbe female of this species is unique and tbe male of P. eon- 
sir Ictus is unknown, I have only been able to coiiipare this female 
example with the latter species, and unfortunately I do not feel 
quite sure that this single female belongs to the males that I assign 
to simiUim/iis, On acconnt of the better material, J have taken a 
male as the type and not this unicpie female. It lacks the pair of 
large basal spots on the second abdominal segment a t tbe base and 
tbe teguhe are less punctured than in the male. Been in profile, 
tlie second segment is much more evenly rounded above tlmn in 
F. and this is also, to a less extent, true of tbe male. 

The male lias tlie teguhn very coarsely punctured over neaidy tire 
wliole surface, the clypeal punctures are feebly impressed and the 
apex of the clypens is truncate or almost so. The general 
sculpture is nearly the same as that of consirktus. The second 
ventral segment is not flattened or slightly depi*essed behind tlie 
transverse sulcus as it is in consirktus, Tlie ..apicak ventnd 
segment has a very shoi-t pubescence, which is decumbent or sub- 
decumbent. 

ITie species is quite distinct, and it is highly proliable that tlie 
sexes are correetly associated. ■ ' ' , 

Queensland, Mackay 1 oL 1 ? . I toqk the 

foroier sex at Bundaberg, but no § , 

'' ' 95., PARAnASTOE SYJ^CIIROMUS, sp. n. 

, Picturatio ■ F . ' constricU . picturationi, fere , ■ similis, sed g' . cly peo,' 
rufo, basim versns utrinque flavo-ornato, prorioto, desuper aspecto, 
ex majore parte aut ubique colorato, riifb flavoque colore variega.to, 
scutelio postscutelloque flavo-fasciatis (illo baud inaculis bene 
. 'PRoebZooii, Sog.”--«1914,;';Ko.:XL1II.; vTS , ;■ 
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sepai*ati,s oriiato), fa.scns integris, ant 'vix interrnptis, xna.cTi'lis 
propodea.libiis rufis ant llavo-ruiis, segiiiento 2 ii.b(lominji.li in;iculis 
ba.siilibus cnireoto, distingiieuda. c? 2 tegulis isiiniitissiino ovi- 
denter piinctulatis et eljpeo distil ictissinie eiii:vigi,ii.‘it.t>, facaki 
distingiieridi ; a. it shnilluno clyppo distiucte einiirginato, pi’iiiio 
aspectii separaudi. Long. 8-9 '5 inin. 

Tlve apical iiiaigin of tlio second a.bdominal segiTient is quite 
stfoiigly depi'essed and rntiiei* wide; vonti*alIy behind tlie sidc^a- 
ture it is depressed, and very remotely punctured, Tiie apical 
ventral segment of the male is subconvex and clotlied with ei‘ect, 
hut not long, hairs. 

JIab. Queensland, Mackay, d $ , 0 examples ; Bunda- 

berg, 1 d 5 1 , and Cairns, 1 $ , taken by myself. 

96- Paralastou leptias, sp, n. 

Clypeus d 5 loanula interantennalis, linea orbitalis sinnni 
oculoruni intrans (noniiuiiqii.arn ex ])ai’te obliterata, ant rirfesc.'cnis), 
anteiinarum articulo prinio d antice, jilerunKpie p.allide tliives- 
centia ant albo-llava. l^i'onotiim ex mngna, ant ex majore parte, 
scutelluni et postscutelluni ina-cul;itim, propodeum latere, versus, 
rufescentia, hie illic fl.avo-variegata. Tegnbe plus mimisve flavo- 
notatas. Abdominis segmenta 3 arit 2 tlavo-alliido marginata, 
faseiis his antice rufo-variegatds. Pedes eolore vaiialiiles, rufes- 
centes plus minus fiavo-albido-variegati, femoribus posterioi'ibus 
plerumque nigris. Mandihuhe rufescentes, d albido-noliatie. 
Clypeus $ , et antennarum articnlus primus antice, rufescentes, 
illo plerumque utrinque albido-maculato. Clypeus d siepe pi ms 
minus antice rufo-notatus. Mesopleiira rufo-mirculata, macula 
Boununqviam plus minus flavescente. Ake, costali pa.rte exciepta, 
parum inf uscatax — Species elongata, gracilis, abdominis segmento 
primo ca.mpa.nuliforini, secundo elongato, angusto, la.teribus sul)- 
parallelis, basim juxta angustatis. Clypeus subfortiter eran.r- 
gina.tus. Ca.put cum thorac,e pilis brevioribus ei.‘ectis vestitnm. 
'M'esouotu m et scutellum grosse, distiucte punctata, pii ncturat-.i()n 0 
iiiesonotali postice irregula.ri aut minus densa. Al>doininis seg- 
mentuin ventrale d apicale pilis brevissimis vestitnm, ieviter 
c(>nvexum. Antenme d ll-arti(!uiatfe, articailis 3 vdtinris niininiis, 
in concavitate articuli 8 reeeptis. Long. 7*5 8*5 ram. 

On aceount of its very narrow second segment of tlie {dxlomen, 
this species appea.rs ratJier out of place in this division, tlu:^ first 
segment appearing less small in compa,rison witli tlie hinder 
parts. It varies a good deal in details of coloration, tlie second 
abdominal segment sometime,s having two conspicuous rufescent 
basal spots and sometimes lacking these. Tlie lines along tlie 
outer orbits a,re usually distinctly bicolorous, a.nd are alibi'eviated 
in some specimens. The tegulm have a minute and plentiful 
punotin:*ation, and generally a few larger, but feeble, punctures 
.are noticeable. . ' 

Ilah. Adelaide;: collected for me by some of ,tlie late' T. B. 
\dBlacddmrids pupils, ' , 
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97. Paiialastoii ignotus, sp. n. 

cf . Olypeiis, antennariirn a,rfciciilus primus antice, proiiotum, 
teg'ulfB, macula mesopleuralis, scutellinii ’posfcscnteilumc|iie et pro- 
|>()(le u m ritrinque, aura-ntiaco-flavescentia. Abdominis segment iini 
primiirn, plaga nigra basali excepta, curn pronoto fere coiicolor, 
sccaukIo fascia simili, irvegulari, apicali, diiabiisque inaciilis 
basalibus oljscurioribns, ornato. Pedes ex ma jore parte aiirantiaco- 
fiavescentes, feinoribns posterioribus nigris. Stigma alariini 
atinim, Antennariim articiilns 8 plus minus nifescens. C]\q)eus 
subfort iter dentato-emarginatus, subcrebre punctatus, dense 
argenteo-pubescens. Mesonotum fortiter piinctaturaj nitidum. 
Abdominis segnientiiiu ultimiim ventrale pilis erectis, sat coii- 
spiciiis, densius vestitum, subtilissime distiiiete punctatum. 
Tegulm nifcidte, puncturatione ininuta distincta, paiicis punctLs 
majoribus pnesentibus. Long, circiter 9 mm. 

Bah. Australnij Swan River, 1 g • 

98. Paralastor icarioides, sp. n. (PL I. fig. 2.) 

Colore et pietiiratione fere P. mssochloro var. mesochloroidei 
assimilis, niaculis scutellaribus, propodealibus et postsciitellaribus 
cum abdominis segmento priino citrinis, sed tegulis minute et 
copiose punctatis faciliime distinguendus. 

This species varies in details of coloration, the pronotuni 
above being sometimes nearly all red, sometimes only spotted 
with red in front, and may have two quite distinct yellow spots 
in the red colour. The clypeus may be entirely yellow in the male 
or yellow only at the base, the rest being reddish or brownisli 
red. In the female it is usually red, sometimes, however, more or 
less yellow at the sides towards the base. The inner orbits may 
be yellow or red, or wdth the markings wanting. The second 
abdominal segment is all black or may become piceous along the 
apical margin, or with a brownish apical fascia. The wings are 
yellowish along the costa, the marginal cell conspicuously inf innate, 
the stigma pale. The apical margin of the second abdominal seg- 
ment is strongly depressed, the fiattened margin wide. Anteniue 
brown, often paler beneath, sometimes nearly wholly fulvescent, 
the scape yellow in front in the male. Length 7-9 mm.; the 
former measurement from a small male. 

I have examined fourteen examples. The species is quite 
distinct from P. mesochlorus by the difiereiit scuteilum, apart 
from the tegular sculpture. 

Ilah. Queensland, Townsville {Dodd Stalker) ; Kuraiida iiea.r 
Cairns {Tarner Dodd) i Cairns, taken by myself. 

Species qum sedis incertm sunt, aut baud supra enumerate. 

I have in the first part (5. -i?.) of this jiaper suggested the 
probable position of some of the following species or otherwise 
referred to, them,:— ' : ■ 

' 99.'P., australis Bauss. ; - ' 

Jlab. Australia,' 

A:,:-;' 
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100. P. ORUENTATUS Baiiss. 

Ilab, A;nstralia. 

101. P. OR/EFFEI. 

JIah. Fiji ; Ovalaii. 

102. P. SMiTHi Saiiss. 

Jlal) . Australia . 

103. P. HiiiTi VENT RTS CaineroH. 
Ilab. iNew (iuiiiea. 

104. P. ABNORMLS -^- Biiigbain. 
Ilab. W. Aiisti*alia. 


PsEUBOZETHUSj geil. HOV, 

c? . G1 jp8iIkS transversns, subrotnndatns, cly|>eo generis IiiehriCH 
ccelim fei'e siinilis. M'andibuhe breves, robustie, {ipi(;e ol)li<jiio, 
deiitibus 4 arniato, dentibos 2 iiiterinediis ininoribiis. Palpi 
niaxillares 6-articulfi,ti, a.rticiilis 4 l)a.salil)us hand imdto longi- 
tudiiie iiaequalil)us, Ins oiunibiis sat fortiter elongatis, articiilo 
quarto duobus ultiinis, una conjnnctis, vix l)revioi*e. Ligula 
sat elongata-, baud setosa,, quani. nientum circiter bis longior. 
Palpi labiates 4~articulat{;e, articulo piiioo graeili, perlongo, apiee 
dibitato, quain secundiini (quod elongatuni est, et Ksat robustiini), 
multo longiore ; articulis 2 ultiinis elongatis, graxiilibus, sub- 
tequalibus, una eonjunctis xSecundo vix longiorilars. Autenine 
1 3-articulataN articulo ultimo uncuni foiteni formante. Pronotmn 
ad truiicjitionem suani eniaiginatum, aiigulis distinctis, margiue 
acute elevato, Postscutelluni postice truncatum, desiiper visum 
postice einarginatiiin, angulis lateralibns coiispicue piroductis, 
Pro|:)odeum medium irniiressuin et prof unde foveobitum, impres- 
sione angustula., lateribus kSuis rotundatis. AIxiomen iit in 
nonriuIMs speciebus generis ZetJii foimatnia (cf. Z. (xvrulei- 
¥.). Segmenid pritni pai’s pedicellatJi sat elongatii ; pai‘s 
postpetiolaris aubgloliosa, aut valde supra, convexa,ante ma-rgiruai) 
a.picalein prof unde transversim sulcata. Begmentiun secundum 
bulge campauulatum, ba,si valde constricta, (jnasi brevifcer iicdi- 
cellata. ' 

Tiliim inteririediie duobus calcaribus distinctis insti*a(da;». 
Alai'urn cellula 2 cubitalis supra brevissime |)etiolata,. Hoc 
exeepto, neuratio fei‘e Ischnocoelice. Ta,rsorui'n ungues bifida:?, 

5 ' incognita. 

■^0 1 bave recently been able to examine this species. Bingluim’s remarks (Tr. Kiit. 

1912, p. 381) on the aiitennse are incorrect. In the examples lie (h‘scril>efl, a 
iriodei’at ely strong lens shows the antennm to be normal :l'oi*iV,<rrt/«6'/er, i. e. ll-jointeti. 
llie species sboul(Ux:> plaeeil ncext to iA or/enY«i'^/\s', 
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1:\seij;do7;eth-ijs australbnsis, sp. n. 

Niger, olypeo, linea iiiandibulari, articulo aiitennarurn prime, 
proiioti fascia transFersa, tegiilis, maculis scutelli diiabiis, spinis 
postscutellarilnis, tibiis, tarsis, femora nique apicibus, fascia lata 
jXKstpetiohrri et margine apicali segmentorum, sequeiitium, colo- 
ratis, pjirtibus nonnullis colore flavo-aiirantiaco, nonnullis rufo 
decoratis. Thorax sat iiitidiis, grosse punctatiis, propodeo riigo- 
siiii pimctato et opaco. Abdomiuis pn,i\s postpetioiaris segmeiiti 
prinii fortiter puiictatus, siilco apicali trifoveato. Segmentiiiii 
secLiiidam fasco-tomeatosiim, mediam juxta marginem apicalem 
fo\m.atum, sabtilius remote punctatum, fascia apicali circa partem 
quintam segnienti occiipa.iite. Alic davo-liyaiinse, eostani juxta 
tlaveseentes. Long. 13 miii. 

The clypeiis and the mandibular lines are orange-yellow, the 
other markings orange-red or red. The third abdominal segment 
is less distinctly foveate at the middle apicaliy than the preceding 
one. Allied to but the spinose angles of the post- 

scutellum and the ZethusAik& form of the basal abdominal 
segment a.re very distinctive. 

Mab, N. Queensland, Austrtilia (F. I\ Dodd), 

RnyxcHiuM australense, sp. n. 

c? . Aurantiaco-havum, elypeo, et antennarum articulo primo 
antice, flavis. Propodexiin al)doininisqne seginenta 2 basalia 
nigra aut nigricantia. Margo apicalis segmeiiti primi obscure, 
secimdi late, aiiraiitiacus. Pedes posteriores ex majore parte 
nigne. Ahe tlavescentes, apicibus late nigris. Apex elypei 
levissinie emarginatus, utrinque subcarinatus. Mesonotuni minus 
grosse puiictatus, postiee imve et impnnctatiiin ; scutellum irn- 
punetatuin ; propodeiim riigosiim, lateribus spinosis, eoncavitate 
sua ex majore parte Imvi et iiitida, postice transversim obliipie 
riigosa. Abdominis segmentiini priiiiiim remote subtilins pirac- 
tiitiim, secundum similiter punctatum, fascia aiiraiitiaca partem 
eirciter dimidiam apicalem ocenpante ; segmentum apical© 
ventiule, basi excepta, pilis longioiibus erectis vestitiim. 

Long. 1 i mm, 2 incognita. 

In the single example examined, the propodeum is tinged with 
red at the sides, the mesosternum and the larger part; of the 
iriesopleura ai*e black. 

Jfa6. Noidh Queensland 

AbISPA MEABE-WALBOEXSIS, sp.. n. 

.Almost exactly resembles.’ in a.ppeamnce the giant Odi/mrus^' 
■or' , more . probably, Rhynckimn^ ..described ' aS' d . hispa " paraywides 
by' .Meade-Waldo, but , is a' true ' Ahispci^ 'excessively' clos.e. to 
A'. epMppiwni and perhaps ..only n local 'race nf tlii's. ' 1 can, see "no' 
'stmct.iiKiI ..' diheranee other, .than ma.y welh b'e.; individixah.; ;..Th'e'' 
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wliole tliorax above and beneath m brownish rod, tlie proriotiiiii, 
seutella., and propodeuni laterally orangn. Tlie tomontum ol‘ 
inesoiiotiiin is pale, not black a..a in otlier species, Alxhuinvn a.s 
ill A. epMppvmi. Length 24 inin. 

Hah, Port ],)arwin [Dodd), 


EXPLANATION OF THE PLATE. 

Pig. 1, Part of 1st and 2nd abdominal sognieiits of P. piU'en Sanss., in lateral 
aspect. Id. 1st dorsal segment ; 2d. 2nd dorsal ; 2 r. 2nd ventral. 

2. Part of the first and the follovving segments of F. 'icarioides P. d'he third 

and fourth segments were withdrawn within the second. 

3. Part of first tmd second idtdomiiuil segnieuts of P. tubarculatm 8auss., in 

lateral aspect. 

4. Median longitudinal section of the 2iul ventral segment of .P. (dorh in 

lateral a.s]»ect (diagram nuitic). 

5. The same of P. tricolor P. 

(). Tlie same of P. solitarius P. 

7. The same of P. alexandriw P. 

8. Tdie same of P. mukibills P. 

9. The same of 1\ niultieohr P. 

10. Apex of clypeiis of P. imitator., very lightly emarginate. 

11. The same of P. dcntigsr, somewhat strongly emarginate. 

12. The same of P. optahilis (cli/pens quasi tri-^denfatvs). 

13. I’he same of P. atripennis (also quasi trkdentatus). 

I t. The same ot' F. psendoclmnims {dj/pcu.s^fortissi)He emarpinatns). 

15. The same of P. subplehcius; clyiieus truncate, but slightly rounded. 

16. The same of oloris {eli/petts recte trunoatus). 

17. The five apical joints of tlie antoiun^j of P. pimotuiatHs $ . 

18. The small 9th, 10th and 11th auteimal joints of P. hilanSf and the apical 

portion of the Stli, in the terminal cavity of which the others lie. 

19. Three terminal joints of P. 'multicolor^ the two latter very small and 

lying in the apical caviLy 

20. Teguhi of P, dchiliS) .showing the coar.se jmnetnration of its outer portion, 

21. The .same of P. orientalis. The coarse piiuctures are not equally 

nunieroii.s in all examples, but the sculpture is very ditferent from that 
of species which have the teguhe very minutely x)um:fcnred. 

22. The same of F. ale.vdiidri(e. Tlie other part.s of the teguhe are, of course, 

.sculptured, hut only that part (or some of that part) which gives tlio 
best specific characters in dilfereut species is shown in this and tlie 
preceding figures. 









HALIAETUS MEIJvILLEISrSIS 



auE 





1914». :M:0]NrTA.GUE , El. IV. 



VEGETATIOIM OF HEFMITE 



625 


ON THE Xi’AENA OF THE MOETE BELLO ISLxlNDS. 

A ,lk‘.[)ort on the Fauna of the 'Moiitt 3 Bello ly>laii(]s. 
By F. 1). Montague, B.A., f:iouville, and (.diiiis College, 
Cambridge 

[Received March 18, 19Li ; Read June 9, 1914.] 
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Off the c3oast of W estern Australia, from the North-West Cope 
to Port Walcott, there stretches an archipelago of small desert 
islands, the 7 , oology of which has been but little investigated, 
Jjyirig as they do, in a shallow vsancly sea, and for tlie most pa-rt 
in sight of tlie low shores and inangrove-swa.mps of tlie mainland, 
it is nnlilvely tlait their fauna should exhibit any marked insular 
clsariiei'.ers, but tliey offer great o|)port unities of considering tlie 
ty[)ical i:o.nns wliieli inhabit tbem in relation to their somewliat 
|}eeidia.r environruental conditions. Of all tliese islands the 
Monte I kilo Oroup is the most isolated, and so from its position 
th(h most likely to repay investigation. ■" 

WLr.; dk IB .Haynes, a gentleman engaged 'in experimenting 
u|)on, tlie arti'iicial cultivation- of Pearl- Oysters,, was , for ' some 
time .living upon tliese- islands, .-.and in his leisure collected 
various, 70 oi<,')giea I spticimens, which 'he. sent to . the -Britisli. 'and 
West Australian M usoums, His house .was subseq uently wreckc'd 
by a <yc;loiie, .'arid.he was. obliged to abaridon' his ii:ivesti,gatioi"iS,' 
BiruiB' many of- -Mix Haynesk specimens pr€is,e:r.ited- .dcTitures-; -,-of 
interest, M r. liernard Woodward, Director of the West A ustiulian 
M useum, tlioughi- it desirable that the group shoukl he tlioroiighly 
iu\'estiga,ted, and a grant was offered for the piu'pose. As this 
was insufficient a special application was made to the Itoval 
Bociet}’-, resnlting in a further grant of £'50. These graxits 
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eiial)leul the writer, accompanied by Mr. L. Bums, oi Ihwtli, \\ .A.., 
a.s assistant, to spend from May 29 th to August 29th, 
eolleeting upon the islands. ATr. Burns has sin(;e drowned 

\\diile (Iiicdv-shootiiig at the Forrest B.iver, near Wyyndliain. Ho 
’Was a very able collector and a deligditful companion, 

I must liere acknowledge the very great assistance rec<dv(‘<f 
from Professor Stanley Gardiner at home, from Mr. Wood'wa.rd 
and Mr. ~W. B. Alexander in Western A.ustrn.lia, a.nd fron!?^ 
Mr. Gregory Mathews and workers in vairious departments ol 
the British Museum (Nirtiiral History), who have so kindly helpct! 
in identifying the specimens. 

A detailed description of a local fauna is incomplete without 
some account of its environment ; it is therefore necessary to 
coDsitler tlie prevailing physical conditions and geogra}>hi(!nI 
features of tiie locality before proceeding to a,ii account of i.ho 
various fojuns inhabiting it. 

The group lies approximate] jMii lat, 2(P 25' B., longo 115® 50' E., 
105 miles E.N.E. of North-West Cape, and 40 miles from the 
.mouth of the Fortescue Biver — the nearest point on the main- 
land. It is near this latitude that the rainfall on the West 
Australian coastal region I'eaches its ininimum, averaging uinh^r 
8 inches per annum ; it is of very irreguljir occurrence, droughts of 
two or even tliree consecutive years being not iiifi’etjiient. 'i.'ho 
rain falls in the summer, usually in January or ]febrm»j*y, and is 
frequently attended by a. particularly severe form of cyclone 
known locally as a ‘AMiili-willi.’^ These storms strike the West 
Australian coast between latitudes 18® and 23®, and cause much 
destruction to buildings and shipping. Their wind velocity lam 
never been accurately measured, but lines of slioi*t iron telegra|>li~ 
poles bent in the middle through as much as 45® testify to the 
force attained. Cyclones may occur between November and 
March ; from mid- April until October, comparatively calm and 
<lry weatlicr may be depended upon. During tliese nionths therct 
are oceasioiial winter showers, wliich l)ecamc irKUaG'requerit and 
regmlar further from the coast. Hence the islainls are favoured 
with a slightly higlier rainfall, and the vegehition is in conse- 
quence a, little more luxuriant aud less scattered than that of t-he 
mainland in the coxu'espoiuliiig latitude. Tiiougli Hiese showers 
are refresliing wdien they do occur, tiiey are rcidly very scanty, 
and contribute but little to the average, 'for tl ie bulk of "tho rain 
falls in one or moi*e tropical downpours during the course of a 
lew. hours, 

' ITie temperature, is not excessive ;■ .during our visit the shade 
temperature at' mid-day aveiuged -82*3® never rising a,l>ove 
90*0® F. , . ' 

Tiie geological formation throughout is of saiidy post-tertiary 
liintvstone, siiuilar to that of the mainland, wliicli extends in an 
diiterropted belt down the greater 'length of the west coast of the 
■' continent, and is supposed to have accii undated,' by wdnd'-a.ctiom 
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ilie Monte I^ello rocik is comparatfivelj poor in Foraiiiiiufera, 
but (•r)ntaiiis iiuinerons fiugments of Hroken shell. Most of tlie 
lima is coiu^entrafied near the surface, and the bai’e hill-tops on 
l loi-mite Isliind a.re covered in places with an extremely dense 
;uh1 hal’d nia,rble-like surface deposit, only a few inches in thick- 
ness, formed by rapid vsurface -evaporation drawing up the water 
from the lower levels and depositing its mineral contents. 

The main geogra|)hica,l features of the group are indicated on 
any nmp. It lies at the northern extremity of an extensive 
shoaJ, wiiieh stretches in a southerly direction to within fifteen 
miles of the mouth of the Idobe Eiver, including Barrow', a com- 
paiutively large island lying twelve miles S. by B.W. of the 
Monte Bello Group. The southern portion of this shallorv area, 
known as Ban*ow Island Shoals, has soundings of 2d fathoms, 
and dries in patclies at low water. This ciosel}^ approaches 
ariotlier bank, which. lies between the mouths of the Cane and 
Kobe rivers, including the Mary Anne Islands. The passage 
between these shoals is only four miles Avide, and nowhere more 
tiian nine .fathoms in depth. Half encircling tlie Monte Bello 
Group on the north and west sides is Breakiids Beef, Avhicli is tire 
actual limit of the bank. It is not a coral formation, although 
tliere are plenty of corals upon it, and it dries in patches at low 
water witli the spifng tides. Outside the ‘ reef ’ soundings of 
40-50 fathoms are struck almost immediately. It seems likely 
i;ha.t this shallow a.i*ea at one time formed an extensive triangular 
cape, of which the Monte Bello Islands formed the northern 
extremity, having become separated at a comparatively recent 
|}orio(l. Ba.rr()w Island Avas probably connected Avith the Monte 
Belk.) Islands long after its separation from the mainland, a. 
su|)position supported by zoological e\ddence hereafter to be 
dealt with. 

It Avill be well now to describe the respective characters of the 
two main islands, Ilermite and Trimouille. 

.llermite Island, the largest and most fertile, measures rather 
(uavr six miles from N. to S., and a.l)out one and three-quarters 
a.cross at its Avidest part. TTie coast-line is irregulax*, and ex- 
tensive shallow inlets run fa.r inland amongst low undulating 
hills, nearly dividing the island longitudinally into an Ea.steni 
and a. Western portion. Tlie coasts facing tlie open sea are I’ocky 
ami irregular, with low rugged cliffs and stony beaches ; but 
the shores of the inlets are regular and characteristic, the liills 
sloping <lown to a flat rocky teriuce, Avhicli is liare of vegetation 
and washed by the sea at very high tides in wdndy weather. 
This terrace descends nearly perpendicularly to the regular tidal 
flat, and its edge is inucli Undercut, OAving to the tides Avhich flow 
swiftly up and doAvn the long and narrow inlets, and to the 
absence of big seas, which would break up the canflguration. 
Bince these inlets are locally called * lagoons,^ I shall continue to 
speak of them as such, though they have nothing to do with the 
true lagoGUS' associated with coral fonnations. ': In''' thetsheltered,. 
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bays and inlets, there are growths of ‘ mangi'ove eoniprisiiig 
an Avice'miia, which grows to a considerMl)le size and forius a. 
belt of valuing width skirting the sandy iia,ts just l)elow high- 
water mark. Eurtlier out in the lagoon, the Ainceivma gives pia.t‘(i 
suddenly to a true mangrove of the aierc^ which {orms 

another zone, and at the head of the large lagoon extends riglit 
across to the Avicemila belt along the opposite shore. 

The highest point on tlie island is 180 feet above sea-l eve! . 
Though tiie hills and ridges are low, their slopes a, re Ksteep, with, 
much bai-e and weathered rock showing between the scanty 
vegetation. The level plains are covered with a liglit, sandy, re<i 
soil, very fertile when sufficiently watered. TJie vegetation is of 
a type known collectively as ‘ >S/>fwi/kr-serub,’ whicli covers large 
tracts of north-westera Australia. SjArAfex is the predominant 
plant ov^er most areas; it grows in dense prickly tufts and 
patches, in some places tlie slirubs so close togetlier tint walking 
amongst them is a tortuous and somewhat painfu! l)nsiiu»ss. 
Next in abundance to tlie Spinifex is Alyopornm. 
a slirul) wdtli bright green foliage and small wd,iite iiowers, very 
attractive to Lyctenid butterflies. An Olearla is also common ; 
it is a tall and wiry shrub, with insignilicant flowers, and 
small and ratliei* scanty linear leaves, giving little covei*. 1.116 
branches generally bear tlie large cohw'ebsof a ])ig and handsome 
spider, Nephyla merklicmalis. Of the less abundant shru])s must 
be mentioned a Cassia^ apparently near G. oUgvelada, and a species 
of Croton (Eupl)orbiacea^), acoanse, rough bush, generally affeeting 
the upper slopes of the ridges. Characteristic of tlie areas 
along the shores may be mentioned a Chenopodiaceous plant, 
Rhayodia hillardieri II. Br., forming a bush of moderate pro- 
portions with clusters of inconspicuous green flowers, fittra.ctive to 
insects. The almost universally distributed Salsola kcdl^ 
occurs abundant]}^, and Fra^ikeriia paiixiftora giTnvs ccimnionly on 
the limestone rocks, around the sheltered lagoons being seen in 
isolated patches almost down to the water’s edge. Of tilie more 
abnndant liexdiaceons plants may be mentioned Trlchoh'Hina 
zeyltmicum H,, Br., which usnall}" stands alone oi’ in loose (‘lu.st.ers 
on bare patclies of soil, its bright Idiie liowe.rs very co,nsj)iemrus. 
A species of Senecio is also ratlier comiuon, remarka’lile in that i t 
usually forces its 'ivay up through dense patches of Gpmtfcx. 

This brief account of the cha,i aeteristie vegetation }i])piies only 
after a period of dronglit, sucli as there had lieen jirevious to ou’r 
visit to the isLuids. A good shower had fallen in April 1912, 
but itwas in all probability insufficient to bring up tlm .majorily 
of the herbaceous annuals, which are shoid-lived, and flcnirisii 
only for a month or two after the heavy tropical rains. At such 
times the island may present a different aspect. 

There is no surface-wmter on Herinite—or in fact, on any of 
the isknds—- during the dry season ; our ■water-supply was 
derived from a well, whicli had been sunk for fifteen feet through 
the porous i‘ock, and 'vyhich yielded us a permanent though scanty 
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the rains, water inaj be obtained from surface- 
saiui-iull.s situated to the west side of the island. 

dliviuiouille in. many respects differs markedly from Ilermite 
.Isla.nd, The coast-line is far more regular, and there is but one 
inlet, This is quite unlike the lagoons of Ilermite, for tliere are 
no I'ocky margins, ami the dunes rise directly fi*om shores of 
wliite saaid. it forms, in fact, a more or less circulai- bay, with 
a, narrow entraiiee. Trom the south side thei’e lams off a tidal 
creek, ai*ound which there is a considerable gi'owth of mangrove, 
l>ut tiiG Ainceymiia and JJrugtcm^a are intermixed, and do not 
form separate zones. The vegetation liere is also peculiar, con- 
sisting almost entirely of Chenopodiaceons plants comprising 
botli sliruhs and herbs, mostly of the genus AtripUr^ A. iscUidea 
Mocj, covering large areas of tiie sandy foresliore. 

This pa.rticulai* spot is tlie chief haunt of a small bird, Zon- 
{f’ghiihus casianotis roeb'ifcki, which though widely distributed on 
tlie mainkiud, is in the Monte Bello Group confined to Triinouille, 
though individuals occasionally cross over to South- Ea,st Island, 
wliich lies off its south-eastern end. (See p. 636.) 

Nearly the whole of Trimouille is covered with blown sand, 
which towards the north-western end has collected into dunes 
of considerable size, t\vo of which are partieulaiiy prominent, 
the largest rising to a height of 120 feet. At the foot of this 
liill, fresl) water can be permanently olrtaiued by shallow digging. 
The sand at the south-eastern extremity of the island is very 
coarse in texture, almost gravel, becoming gia.diially finer 
towards the north-western end. This sifting effect, due to the 
wind, was possibly of only a, temporaiy nature, tlie I'esult of a 
recent gale. 

As migbt 1)6 anticipated, the vegetation is far less luxuriant 
and more scattered than on Ileiauite Island, though it is quite as 
vai'ied. Sphirfeiv is much in evidence, and on the sand-hills 
facing the sea one frequently meets w’ith tlie wddely-distiibuted 
Jponum pm^mpra^ growing in a form with immensely long 
ti’iiiiing stems, witli erect tufts of glossy green leaves and pink 
Ihiwers, separated liy iiiternodes as much as 20 feet in length. 

Liun., Iherliaarm drffum Linn., and B. 7'epanda 
are all commou, the latter often trailing up over the slirubs like 
a reguhir climber, though it grows equally well alone. 

Of tlie smaller islands little need be said, for they embody to 
a' greater or lesser extent. characteristics already descrilied. There 
is quite a varied floiu on some of tlie smallest outlying islets, for 
the soil has an extra fertility imparted to it by the ‘mutton- 
birds,’ which breed in large numbers in burrows in the sand and 
holes in the rocks. 

In the following survey of the animals represen ted, stress 1ms 
been laid upon small differences wliich iiiay indicate zoological 
isolation, and trinolnials have been adopted wdierever it was 
thouglit ' desindile, hut :nnlj . where' , the '.'seriesqshow , uniformity. 
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Owing to tlie general scarcity of life, in conweqvience of the oj’ihi 
conditions pi'evailing, it was often not possil )!(3 iiO get reallv 
sufficient number of specimens. Paiticularl}^ in the c'iise <d 
insects, the matter is complicated by the fact tlot, \vlnyr(‘ tbi're 
is no great abundance of individuals, any colleclasi at the same 
time and jdace are liable to be of tbe same brood. Tlins all may 
exhibit a sliglit peculiarity, and give a false impression of 
uniformit}" in a character which may really be (piite exceptioiml. 

MAMMALIA. 

There are now two indigenous animals inhalitii^g tiiese islavuls, 
a, Hare Wallaby, La//07xheMes consjnellh^^^^ ((:hndd) ’‘b a;nd n l:>at., 
.Epiesicns pumilns Gray. There was formerly a Landit'oot,, 
Isoo(l(rn bfirrowensk Tiioiiu, wliicb until very recently inlmbittul 
Hermite Ishind, but has now been exterminated. 

Of introduceil s|)ecies, cats and bla,ck rats (J/. raMus rattus) 
are numerous, a.nd, as in other places, doing great damage 
to the eiideinic fauna, '.riie brown rat (d/. deininumiis) has aJrc^a.d}' 
established itself in a store-shed used l)3^o:ne of tlie |)earling ileets, 
but it does not appear to be tludving, for all the exam[)les 
observetl were in a weak and diseased conditioiu 

1. Lagorchestes ciONSPiciLLATUs (Gould). 

This species is closely allied to the more slender and agile 
rufous- coloured ‘Lsnbspecies ” L. c. le/lcIuM'dti^ which is widely 
distrilmted over tropical Australia. It is now confined to 
Hermite and Barrow Islands, and Mr. Oldfield Tliomas, who has 
kindly identified the species, can detect no between, 

examples from the two localities. There is a specimen in tine 
British M..useum, a co-ty],)e from the („iould collection, whicli is 
recorded as ha.viiig heen obtained from “ Tiimouille I., l)am|Her 
Arcliipelfigo.” It is more tha.n likely tha,,t tlris is a M(.)niie lk:dlo 
exiimple, for tliere is no island of that njiimy in tint ])ampiei' 
Archipelago, and on some of tlie older charts the Monte Bello 
Group is represented by a single island luinied Ih'iinoutMe. 
Wiietlier it actually came from Trimonille, jrmi not from I Iermit 4 ‘ 
Island, it is impossible to decide, l)ut at tlie presimt time tlaf 
species lives the latter, though old pearlers say that it 

WTts foianerly abuinlaiit on tlie former. The majority of known 
.specimcms are fi-oui BaiTow Island, wliere the species still (x,x,mrs ; 
I am aware of no other locality. 

In habits it is noctiuiml, hiding liy day amongst tlie tliiek: 
lifts, and coming out just after Sunset to feed upon tlie 
bark and young slioots and foliage of various herlis luul 
It is ' unlikely that' . it ' will exist -'for many .'years , longer, as 

* The parentheses aroiiiul tlie imiues of authors after seiTiithic mimes in 

this paper are used in accordance with Article 23 of tlio Internutiomil llules yf 
J^omenektiwe (Proc. 7th Int. Cong, lioston, 1907, p. 44 {1912 )). '-•■Editor. 
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it is oiKi of tlie most defeiuieless animals tlmt can well he 
iniagimMl It is easily dislodged from its iiiding-piace amoogst 
th(‘ jSpmifix, from wldeh it often rises in a.n awkw\ard fasliion, 
tri{)|>ing op ami rolling over before getting away. Thongii it is 
al)l<3 to ho]) swiftly for a, short, distance, it rapidly becomes ex- 
Innisted, and is not difficult to obtain by simply running after 
it apd catcldng it by the ttul. 

Tlie In-eeding-season appears to be during the summer a,nd is 
possibly dependent upon the rains, for we saw no half-grown 
specimens, a.nd as tlie rains of the previous summer had failed, 
they may not Imve bred <a,t all. It is possible, however, that the 
cats liad accounted for all the young ones. The pouches of all 
the females were empty, but in the middle of August males and 
females were often seen in pairs. 

The species under consideralion offers a very sticking example 
of degeneration " resulting from isolation and consequent 
absence of enemies. Owing to the lack of surface-water upon 
these islands, it has never had to face the dingo and the 
aljorigines, who would make short work of an animal so easily 
caught. It is reimirkable that it has been able to brave the 
climatic conditions for so long, and has not succumbed to a par- 
ticidarly severe drought or cyclone. The identity of this species 
with that of Bui'ro^v Island indicates a comparatively recent 
land -connection, but from all the other smaller islands, whicli 
pi*esumably formed part of the same land-mass, the species has 
disappeared. 

2, ISOODON BARKOWENSIS ThoiU. 

Only shrivelled skins and bones of this species were discovered, 
]>iit skulks correspond in all essentials with specimens from Bar- 
row Island, with which it is in all probability identical. The 
cats have evidently been responsible for its extermination. Its 
distribution corresponds exactly -with that of the species last 
descril)ed, and liere again it is quite distinct from the corres- 
ponding niainland form. 

3. Eptesxcus FUMiLUS Gray. 

''fhis little bat occurs on the ISTorth-West A nstx'aliari mainland, 
and is not uncommon over the wliole Monte Bello Group, 
appearing upon the wing ahout sunset. It was generally 
observed near rocks and cliffs, where it probably spends the 
day* . , 

Introduced is curious to find Mm^ ratt'us particularly 

common on the small outlying islands of the group which have 
never been inhabited, frequenting the beaches and sand-hills 
near the' coast,.' It occurs on', practically every island,, and , its 
presence is:, .attributed ,tO’a pekrlii'xg-scliponer .which' .was '.wrecked.' 
some, 'twenty .years .m'go. ^ .AH' the specimens., ,."we '"obtained, ■ were 
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\vell"gTowii exnanples of tvpical witli long' bla.civ iiir 

an«l dark iiiiderparts — not the brown, bg]it-l)elIi(Mi vjii*. 

dexmd^ritim \\diicli is more usually found in such sitvimtions. 
They appea.reil to feed upon smidl crabs on the sliores l)etw6eii. 
tlie 'tide-iojxrks, and to derive their wa,ter-KS apply fi'orn gnawing 
tiie stems and leaves of succident plants. Their tracks were very 
noticeable on the sand-hills, in some places forining wolbworii 
paths, which usually led to holes in the rocks, where tiiey 
breed. 

The cats wliich have been introduced into Il'ermite Island 
appear to be breeding rapidly ; wherever introduced they soon 
become exceedingly shy a,nd wary, and grow to a very large size. 
They will, no doubt, in a few years time liave accounted for the 
walh'ibies, as they have for tlie bandicoots. If tliey cannot kill 

a fiill-growii wallal)y — tlioiigh I arn inclined to believe tliey do - 

tliey make slioi't work amongst the young ones. 


AYES. 

In the following notes, the nomenclature adopted is that of 
Mr. Gregory ]\tathews, to whom I am greatly indebted for liis 
very kind assista,nce in identification. The numbers a, flier the 
names given in the notes on the different species nd’er to 
Mathews' Reference List of the Birds of Australia,^’ 1912. 


LAND BIRDS. 

1. Geopelia htjmeralis heablandi. 50 B. Pale Barred- 
shouldered .Dove. 

Compared wuth the type, these birds agree in all iieccssmy 
detail. The species frequents the more bushy parts of tlie islands, 
feeding upon fallen berries and seeds. They roost and nest in 
the mangroves, constructing a loose platform of sticks amongst 
the branches, upon which two white eggs a.re laid, T^lie nestling- 
season is dependent upon the rains, occurring usually in Jannaiy 
or February, but alter a shower of rnm on July Bfch, 1912, the 
males at once began to show signs of courtsliip, and l>y tlie end 
of the inontli a small percentage of the liirds were lireeding. 

Individuals were nearly always to be seen around the well and 
an abandoned water- tank containing Imackisli water, itit;o which, 
they used to liy to drink and bathe. The problem at once sug- 
gests itself as to how they fared before these tanks were buiit, 
ilie dewB are usually heavy, and the smaller birds were some- 
times observed drinking the dew-drops from the bushes in tlm 
early morning, but, when the ea.sterly ’winds are blowing, this 
source fails entirely for days in succession. The only otiier 
species which frequented artificial water-supplies is the little 
“ finch,’' ZonmghUlms castanotis roebucM^ which visited the 
'" well ” on Trimouiile in docks. Although at the time of oiii* 
arrival the well was choked, and several inches of material had 
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to be removed before any water collected rat all, yet the damp 
sand was [jitted and scored rail over the surface by the beaks of 
bii*ds, 

TluMlLstribiition of this dove ranges from about fSharks Bay 
to the niouth, of tlie Hliaw lUvmr. 

d: wing 13)7 min.; culmen 18; tarsus 21*5. 
g ,, 125-7 mm.; „ 17; „ 20. 

iris orange-red ; bill dark slate-colour ; feet salmon-pink, 
claws black. 

2. Halcyon sanctus westralasianus, 557» Western Sacred 
Kiugtisher. 

Halcyon westralasianus Campbell, Emu, vol. i. p. 25, 1901. 

One specimen, not fully adult, agrees with specimens from 
S.W. Australia rather tlnin with H. s. ramsayi Mathews, from 
tlie N. W. of the continent. The specimen was shot in its haunts 
among the mangroves, wliere it did not seem to be at all common. 

g (immature) : wdng 90 mm, ; culmen 36 ; tai’sus 12. 

Iris brown; bill slaty black, pale at base of lower mandible ; 
feet brown, claws black. 

3. Halcyon so irDiDiJS melvillensis. 560 a. Northern Man- 
grove Kingfisher. 

Mathews, Austral Avian Eecord, vol. i. p. 38, 1912. 

Two iinmature examples a.gree in size and general a,ppearance 
with liirds from M.eiville Island. The specimens were obtained 
amongst the thick mangroves of Hermite. 

5 (immature): wing 97 mm.; culmen 49 ; tarsus 13. 

Iris brown; bill slaty black, pale at base of lower mandible ; 
feet brown, claws black. 

4. CiiaYSOC'occYXBASALis WYNDHAMI. 586. Western Narrow- 
billed Bronze Cuckoo. 

Five exa.mples of this bird, from the unbarred immature form 
to the fully adult, agree Avith tlie Avestern l)ir<l described by 
M'athews. I^be sjiecies was found only upon Heimite, Avliere it 
is not tinciiuimon, especially in the dense niangKyve-forest at tlie 
heaAl of the Liirge Lagoon. It is a shy liird, but usually betiuys 
its preseaice l>y its shrill note — a clear Avliistle several times 
repeated, 

c? (ad lilt) : Avi ug 104 mm. ; culmen 12 ; tai’sus 18, 

5 (adult) 97 mm. ; ■■ „ 12 ; „ 17. 

Iris dull oraaige-red ; culmen dark broAvn ; feet brown. 

Young : iris grey. 

■ 5. Pachycephala rufiventbis ■ oolletti. 698 a. ' Northern^' 
Thickhead. 

Matliews, .A.ustml Avian Becord,; \^ol. i.,,. ,p.:41, 1912' p: Parry s 
Creek, North-West Austmlia,.' ' 
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An imraatiire iiiale resembles tbe novtli-western bird (ieseribed 
by Matiiews as above. 

Tile specimen was sliot late in June. It was in (•T>nipri]iy 
several others of the same species, but, ])efore or afi.ei* tlin.t daiic, 
no others were seen. It is probably a casual visitor to tln‘ 
ishuids. 

J (immature): wing 91 mm.; ciilinen 13; tarsus 20. 

Iris brown; culmen iiglit brown, dark at tip; feet tlark 
brown. 

6. Epthianura tricolor distincta. 845. .Northern I'l’i- 
coloured Chat. 

One male example has a much darker liaek than the ty]:>e of 
the above bird ; darker, imleed, than any .speciiaens examined, 
but the species is variable in tliis respect. 

The species occurs very sparingly upon llermite; only two 
examples were observed, frecjuenting the thick bnsbv locjdities 
on the east of the island. 

d : wing 69 mm. ; culmen 13*5 ; tarsus 19'5. 

Iris brown; culmen dark Imown ; feet dark brown. 

7. Eeemioenis carteri assimilis. Island Desert bird. 

Montague, Austral Avian Record, vol. i. p. 181, 1913. 

Differs from E. c. carteri in it.s .smaller size, pi*o|K)rtiona.l('ly 
larger bill, and in the colour of the head, which is of a dee))er 
and richer chestiiut-bro\vn. 

The mainland represen bitive {E. c. carteri) is a somewha t scarce 
bird inhabiting the Spinifex-comitij in tlie region of Nortli-West 
Cape. The Monte Bello form is found inincipa.IIy n|>on the 
/S^n'n.f/kr-plains of Ilerrnite, wliere it is i^atlier conimon. It fre - 
quents the low scrub, slipping with ease ami ra.pidity amongst tbe 
very thickest and most prickly bixsln making good use of its long 
tail to guide and balance itself in so doing/ Octxasionaliy it will 
appear for an instant at the summit of a l)iusl) oiH'arft, vitter Ji 
harsh clucking iiote, and disappear almost iininedia,tely, oi' make 
a short and liurried Hight to the next tliicket. 

d : wing 60 mm. ; culmen 12; tarsus 19*5. 

5 , '51 mm. ; ' „ ■ -12 ; ■„ . M 

Iris brown ; culmen dark l>rown ; tarsus brown. 

,8. .Artamus leucx)rhynohus HAETEim. 992. Westen/Wbite- 
'■rumped'Wood-Bwallow.- 

This bird belongs to the West Australian form described l>y 
Mathew-s. It was met wdth commonly upon all the islands, 
usually, to, be seen' bawddng insectsixpon the wing, or, towards the 
'middle ;of the day, resting upright ■upon hare twigs or stU-Uips', in 
parties of three or four to a dozen. It would often avcaxiiqmn 
.US' while walking over the 'plains,. and 'catch insects as. tliey were 
dislodged from Ilm 
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IK Zos'i'.EBOPS LUTEA BALSTONi, ■ 1099, Ciiriiai'voii Wliite-eje. 
Zosterops halsUmi Grant, Ibis, 1909, p. 6(>G, 

H|)eciijiens with tlie type of the above Ihrd from Gar- 

iiarvoii, North-West Australia. Tlie species is a small, dull- 
eoioured form of Zosterops hUea Gould, though it would be more 
correct to look upou the type as a,n island form of the far 
more widely distributed halHioni, It is inacli the most imnieroixs 
bird inliabitiiig the Monte Bello Group, livdng upon all the 
islands, liowover small, whei*e there is sufiieient scrub to affoi'd 
food and protection. It appears to he omnivorous in diet, feeding 
ii|>on berries juid seeds, and searching for insects amongst the 
foliage of the mangroves, in the vicinity of wliieh it is always to 
be seen, 

ddie nesting season is probably in October. In August, the 
males were in fidl song, and at the end of that month a half- 
consti'ucted nest was discovered, suspended amongst tlie folia,ge 
of a. dense ]}nnp.mraj Imt it was not completed wlien I left. 

: wing 57 mm.; culmen9-5; tarsus 17. 
j: „ 5-6 mm. ; 9*0; „ 17. 

Iris brown ; bill black; feet dark brown, 

10. Btigmatops iNBisriNCTA PEirPLEXA. 1201. Allied Least 
Honey-eater, 

The specimens agree with liirds from niid-Westralia. On the 
Monte Bello Islands the species was met wdth exclusively in the 
larger niangrove-forests of Herniite, frequenting tlie densest 
pai‘ts of the Ihniguiera’-zone. Huring July and August the males 
were in fidi song. The song, is particularly pleasing, somewhat 
suggestive of that of the European Reed- Warbler, but more 
musical and less liarsli. ’Wlien. singing amongst the dense and 
tangled vegetation the bird is exti'emely dilhcult to locate, 
cf: \ving 69 mm. ; culmenl4*5; tarsus 20. 

„ 65 mm.; „ 14*0; „ 18. 

Iris greyisli brown ; bill blackish brown ; feet dark brown, 

11. .Axtiius AiJSTiiALiS MONTEBEL'Li. Moiitebello Pipit. 

Montague, Austi'al A.vian Record, vol. i. p. 181, 1913. 

d'his is a |)a le sul).s|)ec;ies, in which the dark centres of all the 
fea.tliors are inuch induced, ami tlie spotting on the breast is 
imivvpaantively spiirse, ,, It lacksnuiy rufous tinge. , 

/riiis is a coinmon bird over tlie whole group, being perliaps 
■especially abundant upon- Trimouille. T't is^ the only vspecies 'of' 
land-birds whicli wa,s observed to fly fromdsland to '' island .over' 
passages more than twn bund red yards across. It was met 
with every where on the open country,, both, on the rocky hill- 
slopes'and on the sandy .plains,'. 

c? : wing 89 mm. ; ciilmen 12 ; tarsus 24. 

$: „ 85 mm.; „ 12; „ 23, 
iris brown ; bill black ; feet light brown. 

'Pitoo, Zo'ou 'XH 
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12. ZoN.^CHNTiius OASTAKOTis iioEBUCKi. 1347. Dai’kOhcvstr 
nut~ eared Finch. 

This bird re-seinbles the foviu from Itoebiiclv blay in bein^if dark 
fiboA'C, and in lia.ving the dai*k ear^pateh. d'he specnes in its 
\airious forms is widely <iisti‘ibrited over the AnstraliriiUHnitiuent. 
On the M’onte Bello Group it is confined to Tl'imoidlle and Sivni in 
East Island. Its hemlnjiiartcrs is the Iigoon towsirds the noriii- 
Avest end of tlie island, Avhich has already been descriliod. Large, 
loose splierical nests, composed of dry herl'aceous stems and lined 
Avitli featliers and soft gnass,. Avere often to be met witli amongsli 
the branches of Avicejm'ia, and one was found amongst the ro('ks 
under an overhanging cliff-edge. They contained no eggs ; iJie 
breeding- season proliably commences in Oetolier. 

J: Aving* 59 mm.; culmen 10; tarsus 14. 

J: ,, 56 mm.; „ 9'5; ,, 13-5. 

Iris orange-red ; bill oi*ange; feet liesb-coloiir. 

Land-birds alone are likely to furnish indications of zo^dogiea! 
isolation and pre-existing land-connections. It Avill Ix' seen that-, 
Avith one exception, tlie above list only comprises thirds which 
inlmbit the North-West of Western Australia. The exca^ption 
is Ilalcjjon scmctus ivestixdaskmus, the subspecies inliabit.iug 
the South-Western region. The fact is of interest, as one Avould 
naturally hav’e expected to find II, s, ramsayi^ tlie .Nortii- 
Western bird, and the occurrence of South-Western foians on 
tlie Monte Bello Group is found also in the invertebrate fauna. 
Of the peculiar E^'mnmmis carteri assvniilis rnigbli liaa-e 

been anticipated, as it is a Inrd addicted to one locality and 
apparently incapable of prolonged flight. It has not been re- 
ported from Barrow Island, lioweA^er, AAdi ere tlie re occurs in Its 
stea.d a bhie AAdiic is absent from tlie Monte I'leHo 

Group. It is curious, on tlie other band/that a l)ird so 
Avidely distributed and strong on the wing ns Anthus arf,A/ndiS 
should be also represented by ti. readily distingiiislied subspeci(‘s, 
AA"herea.s the Eostero-ps, a no less characterislvic and aluvmhudi 
bird, of a, genus quite remarkable for its insular forms, should lie 
identical in every respect with tlie type from (tiruainain* 


8EA-.BIRDS, WADEHS, AND BIRDS OF PREY. 

", 13.',IIyi>roproQ'NE tscheokava OTRENUA,. 128. OaspiarrTerm 
: Ajiren-mts Goidd’yProc.-Zool. Soc. .Lot 1846, , 

This bird is distributed around the coasts of Boutb and 
Western AAiatralia, ami was found in scattered paii’s rv(‘(|n(ail ing 
the low flat islets at the north of the group. A single half- 
grown young one was discova-ed among the rocks on a beach of 
Triiiiotiille,' at: the .end of Muly. 
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14. Eimjchigavia novamiollandia^ longirostris. Siker Gull. 

Jl M'asters, Proc. Linn. Soc. N. B. W., vol. ii. 

p. 113, 1877. 

The rtiug'c of tlie form extends from S.W. to N.W. Australia. 
Aroun<I tlie M onte Bello Islands it is not abundant ; the whole of 
tlio north- western region is, in fact, remarkable for the comparative 
scarcitiy of sea-birds, in spite of tlie existence of extensive fiats and 
sliallows wliiob onglit to furnish an abundant food-supply. 

A few old nests, apparently of tins species, were found npon 
Long ishiiid and several of the outlying rocks, and the 
breeding-sejison is said by the pearlers to he in December and 
January. Tlie nesting-time of the gulls varies enormously and 
individually upon the various island groups around the West 
Australian coast, occurring, it would appear, any time between 
Octobei" and April. 

15. H.EMATOrUS LONGJROSTRIS. 

Fairly numerous around the sandy shores and mud-flats, 
feeding in small parties, often in company with the next species. 

16. IIjaiATOPUS UNICOLOR OPHTHALMICUS. 

The Montebello Sooty Oystercatcher is the bird described as 
above, distinguished from II. u. bernierl by the ba.re orange'red 
space around the eyes. It is really a North Australian bird, 
and the Monte Bello Isla.nds must be nea.r tlie soutliern limit of 
its range, II. it. hernieri being tlie typical West Australian form. 

17. Eupoda GEOFFROYi. 201, Large Sand Dottrel. 

Charadrius Wagler,' Syst. Av., Cbavadr. sp. 19,1827 ; 

JaARi. 

The distribution is from Southern Siberia sontliwards to 
Australia, wliere it occurs during summer, and in the nortiiern 
part of wliicli it has often Iieen taken in full breeding plniiiage. 

Observed in small nninliers, usually feeding in company with 
A. mongoliis and C. ^'vficaplUtu on the tidal flats of Hermite, 
tliroiigliout June, Jvdy, and August. The specimen obtained 
was shot on July 9tlu 

{5 : 'wirig 133 inm. ; culmeu ■2.3,; tarsus 33. ' 

Ihlldark brown; iris brown ; feet dark brown, claws black. 

18. Eupoda MONGOLus. 202. Mongolian Sand Dottrel, 

' lAdlas, Tleise Buss. Reich s, vol, iii* 

p. 700, 17 7(1; Alongolia. ’ 

The Sfurio reinarks apply as to the former species. 

■ ■,$':■' wing' 129 mm, ;■ ,culmen'I'7’5,.,; ta-rsus' 30.^ 

19. ClIARADRrUS RUFICAPILLUS TORM.ENTI Atathews. 205. Pale 
lled-cRipped Dottinl . 

Rpecimens agree with the above pale subspecies desciibed by 

-"'AV-'' ■AV;'' 
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Mfitliows ; it is distinct from the e:i.stoTii l.vird. 1 i; is (lisi i-ilmted ;i!l 
along tlie coasts of Mid- and We-storu Austraiiii and tin; Nortla-rn 

':l'eL‘i'itory. 

Observed tlii’oiighout June, July, and Augusti; ]»c‘isig' seen 
geDerany on the tidal Hats a.t low water, hut Hying uboul. in 
iioeks when tlie tide is liigli along the outer siuires. S|HH,!i{neiis 
were sliot on June lOtii and July 4tli. 

o': wing 102-105 inin. ; culmeii 15-5; tarsus 25. 

20. PISOBIA MINUTA iMJFicoLLis. 2:>0. Little Btiiit. 

Trjfnga rnJicoUis, .Palltvs, lleise Kuss. lleiclis, voL iii, [>. lOO^ 

177(1; Siberia. 

Llie same i*einarks a])|)ly as to Eii/poda geoffroyl ami 'jiiongohn:. 
.B[>eeinien.s o])taine<l on Jnl}" lOth. 

cf : wing 100 niin. ; enlmen 17*5; tarsus 17*5. 

5: ,, 101 nnm; „ 1(1; „ 18, 

21. Demiegretta SACRA. Jleef Heron. 

This species wars obseiARnl (Rnnnionly, and both wliito and grey 
forms were seen, tiiough oidy tlie latter, wliich is by far the inosl, 
plentiful, \vas obtained. They were generally to lie found abiuit 
tlie rocks and cliffs of tlie enter shores, seldom fre(|mRiting t-be 
more sheltered inlets. A nest, containing tliree eggs, was dis- 
covered on a small Hat islet to tlie noi’tli of Hermite. It fornieil a 
lining of loose sticks to a depression in the rock, a few feet abo\'e 
biglntide level. Only a yard or two away there was an ’Os|)rey’.s 
nest with newly-hatched chicks ; although tin’s liird will not 
tolerate another nest of its own species^ upon the same island, it 
does not in tlie least resent the p.resence of that of ni different 
.bird, 

22. Pelecan'us conspioillatus. New Holland Ihilica.n. 

Observed in small pai'ties, visually of a, dozen or so, around tiui 
islands to the north of the group. Tliey do not lireed in the 
vicinity. ' 

>2:1 HaliaSttjs LEtTCOCiAST'Eir Cuv. 'Whitcnbellied BeaiPagie. 
(PL 111.).: 

This species, whicli enjoys a wide distribution, from tlie coasts 
of India, Geylon, Malay .Archipelago, and Australia, to Western 
.p.olynesia.,a,ndTonga, .occurs al.-nimlantly on the islands (rn’ :N'ortle~ 
’Western Australia. . Two pairs’ -vv ere' nesting up<m tlie l\ioid:,e Padlo 
Group, one at the extreme south-eastBrn end of T'riniiiiiirie, ami 
another on a small flat islet to the north of Hermite. The former 
nest' was' placed;..'upoii a .;s] oping ledge ' of a cliff, and , great' 
quantity of material wa,s employed to bring tlie outer odg(^ {.Is the 
level of thCv inner portion ; it: was coDsequently a bulky sti-md.urvg 
5 ft. G in. in diameter — ^composed of sticks and s(.‘awee<l, with no 
obvious cavity or lining-— forming a safe and le platform for 
the single cliick. In the second instance, there \vas practically 
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■no nest., the single ^e^y]y-llafcclled cluck lying in a, depression in 
tilu^ roldc, into whicli had been placed a scanty collection of 
grass and sticks as a lining ; here there was no danger of the egg 
or young bird falling out {uid being destroyed. 

91110 sfaecies seems to subsist entirely upon ’hsh and sea-snakes, 
luyver nndestiag the sea-birds (at least the adults), though the pair 
upon Triinouille were subject to violent attacks from a pair of 
Dspreys whicli were nesting upon a neighbouring rock. ■\Yiienever 
tln^y were in the air together, tlie Ospreys would circle tibove the 
Eagle, screaming loudly, and then suddenly swoop down upon it. 
Tiie latter bird would usually turn slmrply sideways or almost 
ii})on its baclv, holding out its forrnidjdile talons and thus warning 
oif its assailants, a fea,t of balance and flight fascinating to watch. 

24. Haltastur girrenera VieilL 

This species occurs around the coa,sts of ISTorthern and Eastern 
Australia, and .New Guinea. The N.W. Cape and Monte Bello 
Islands are near the southern limit of its distribution on tlic 
west side of the continent. In tlie region of the Asld)iii*ton 
lliyer it is not uncommon, and two pairs wei’e observed u|;)on tiie 
Monte Bello Islands, where they seem to subsist almost entirely 
upon small rock-crabs. On Trimouille one of these birds was 
ol)served to leave a heap of broken limbs and empty carapaces, 
wdiich formed a pile more than a yard across upon a slab of rock in 
a large slmllow ca,ve to the east of the island. A nest contain- 
ing similar remains was discovered amongst the mangroves on 
ireriuite. It w’as planed in tlie fork of a Bmgimra, Rjid was 
«leep in form, about equal in size to that of a. crow and com]:)Osed 
of sticks, seaweed and tSpinifex, with no distinct lining. It con- 
tained a single egg, dirty white in gromul-coloiir, with scanty and 
iniuiite streaks and sparks of rusty brown. 


25. pANDiON hataaetus melv'illensis. 373.' Northern MBiite-, 
fnmded Osprey. (PL II.)- 

Mathews, A.usbral Avia.n Becord, vol.i. p. 34, 1012.; Melville I. 

This Western Australian form of tlie almost cosmopolitan species 
otaairs very idiinulantly, particidiirly fia^<|nentiiig tlieiiitdiipelagc) 
fiat rocks and islets lying to the north of the group, upon nearly 
, every "one of wliicli there was a nest. ■ 'The majoi'ity iiad hiid' early in.' 
d'iine, but fresli eggs, were obtained late in Jtdyfand early in, A:ngnst:. 
The nest is a, conspiciKvos and bulky stri,ictiu’e, lunging fronilW 
11 inches to 5 feet in height, but always measuring about 3 ft. 6 in. 
in internal find about 5 feet in external diameter. It is comjiosed 
of sticks, drift-wood, seaweed and bits of coral, etc., the shallow 
cavity being lined with finer seaweeds and any oilier soft 
materifiL Only’’ one nest is ever found upon an island, though 
nests may lie in close proximity if separated by water. When 
situated upon a low rock, the nest is usually four to iivo feet high 
and forms a conspicuous object. On the larger islands it is 
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geiierrJlj a, smaller structure, plju.ie(.l iu some eleruted |)osi(,io!i 
siieli as the toj) of a steep hill or a. cli If overlooking the sea. 

The eggs io. nearly every case were three iu ut.i:ml)e.r, <itie of 
which was often adilled, creamy white iu grouiul-colour, holdly 
blotched with deep reddish brown and, viDderlying markings of 
purple-grey. Average ineasuremeuns, l>() x 47 mm. Tiie }'{Uiiig 
when hatclied are covered wdtli grey down, and in tlieii* iirst» 
plumage the head and l)reast are much st.re{dced with browin 

The food, judging from remains found in tlie nest, (‘oiisists 
mostly of sea-siia-kes and a sphynenid fish, known locally as 
‘ Pike,’ wlricli swims ne:ir the surface over the sandy sliallows. in 
catcliing prey so slippery and narrow in girtli, ilie coidcal and 
sln:ir|)ly pointed enlarged scales under the fctli imist b(3 of especial 
service. As has often been observed in other localities,, th(3 prey 
is always eanied leiigtliu^isc. 


EEPTILIA. 


The following is a list of the Reiitiles inha])itiiig tlui group. 
The nomenelature adopted is that (,>f lloidongor, Prit. l\lus. (lat. 
of Lizards, 1 885, and Cat. of Snakes, 181)5. 1 have to tiuuik 

Mr. Boulenger for his kind assi.stance in identilieution. 


1. ITeteiionota b,inoei Gray. (PL I. figs. 1 3.) 

Gray, Cat. p. 159 ; Boulenger, B.M,:. Cat. voL i. p. 151. 

This species is distributed over Western Ansti*alhi and tlio 
islands oft the coast. On the Monte Bello Group it is very 
ahimdant, and the individuals ai’c of huge size a.iid. extrenuiviy 
variable in ^colour. It is nocturnal in habit, hi<liiig liy day imdvr 
stones or pieces of wood, but at night it may be seen In iiumlK^rs 
witli the aid ot a lantern, moving about vallier slnggisliiy over 
the sand in search of the simdl beetles and spiders nijoii wiiidi it 
feeds. ■ . 


2, Oehyra VAIIIEOATA, B.M. Cat, vol. i. p. 151. 
Penpici' mriegaki Gray, Cat. p. 159.- 


Tins little gecko is widely distributed ow Australia and 
Polynesia, though most of the records are from tlie norlli and 
west' of,, the'' continent.. On the- Monte Bello Isla/nds, it oecn;irs 
quite wliich are well iMhoil wdli 

smib, hiding by day in the sand, and ascending tlu^ bushes at 
night in search of insects. Nearly all the exaiTiples wtnx^ ohi a imsl 
at night upon stumps and posts which hiul heen '* sugaj/eeP for 

iiioths, pieying upon the insects as 
The specimens obtained, are all Lmi IB am of 
small size, and show in evmry case four longitaidinal rows of liaht 
spots down the dorsal surface, which are absent from tlio mn iorky 
of exanques examined fiora other localities, ft is reimtrkabkv 
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tlia-t on IleTinite tin's species and //. hinoei bear a strong super- 
ficial, resem])la,nce to one another, both in size and coioratioii. 
I'iie reseiiiblarice in size is perhaps tlie most remarkable, as t!ie 
following iigures will show : — 

11. hmoei : length, B.M. Catalogue, 80 mm. ; Heniiite speci- 
mens, lOil mni. 

O.mriegata: length, B.M. Catalogue, 147 mm.; Hermite 
speciniens, 87 mm. 

The discrepancy between the Monte Bello forms is largely 
;iccounted for by the long slender tail of 11. hinoei^ tlie average 
measurements of the largest specimens from snout to base of 
tail being in the two cases, H. hinoei 58*4 mm. and G. variegata 
54 inin. Furthermore, it may be observed that the white spots on 
G, 'mriegata correspond to some extent in position jind appearance 
to tlie wliite tetrahedral scales on the back of II. hinoei. The 
fact is interesting, as the two species are found togotlier on the 
same ground, thougli the one obtains its food on the sand and 
the otlier on the bushes above. 

3. }?HYSIGNATHUS GILBEllTI. (PL I. figS. 4~7.) 

B. M. Cat. vol. i. p. 396. 

Lophog'natims gilherti Gray, Cat. p. 12. 

This large and handsome liziird was seen very abundantly on 
'Hermite Island, and occurs on nearly iill tlie other islands. On 
wa.rm. and sunny days it could be seen almost anywhere, ruiining 
and juniping witli grejit a.gility over tlie rocks and ti'ees, feeding 
mostly upon a large and abuiidaiit grasshopper, Chjrtamuihacris 
gtiMulosa. 

Tiie species is distributed over ISTortliern and 'Western Aus- 
tralia., Monteliello examples are greatly below the average size. 

4. Ablephauus MiTELLEEi, B.'M. Cat. voL iii. p. 356. 
Ilmneropis nmelhri Fisch., Arch. f. Nat. 1881, p. 236, pi. xii. 
Tliis lizard is probably common, for the regular Avaved track, 

formeri its buii’owing through the surface sand, was 
frequently seen in tlie early morning, an indication that the 
species is nocturnal in its movements. Owing to tlie great, 
rapidity witli which it burrows, it is hard to capture, and our 
examples were obtained by turning over loose rocks in large 
numbers. It had previously been recorded only from Western 
Australia. ■ A ■ 

' 5.., IjYGOSOMA'BlPES,;B,.M.’Cat. v.oL iH. p. 337., ' 

'lik'odo7ia hipes Fi.sch., Arch, f. Nat, 1882, p. 292, pi. xvii, 
ligs. 10-15. 

Ap[>arently resembles in habit the precorling species, and 
obtained from the same locality in the same manner. It is 
aqiparcntly conlinod to N.W. Australia. 
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6. Lygosoma lesueurib lx M". Cat. voL iii. p. 225. 

liinula cmsiralis GJray, Oat. p. 77. 

Tilifpta auMrcdl^^ Atm. ISTati. Mist. ii. 18r>S, p, 291. 

Till's species is faii-ly on all the larger isitmhs, 

frec| uentiiig geiieiTilly the livnestone slopes of the hills, aiid during 
the heat of tlie dfiy running altout wit.li great aeti\’ity. J,)istri buiud 
over Western Aiistra.lia. 

7. Ijvgosom'a isolepts, B. M.. Cat. vol. iii. p. 254, pi. xv. lig, I , 

Ilinula temiis Gray, Ca.t. p. 7 (h 

Batlier coniriioii on the /Syivjr//ha,:- plains of Ilermite. nirirnaJ, 
feeding upon flies and the .smaller (irtlioptera,. Ijistribiited over 
W ester n A. us trj il i,a.. 

8. Yaranus (RjULDii, B. Af. Clat. vol. ii. p. 520. 

Monitor gouldii Gray, Cat. |). 12. 

This large species, whicli occurs ox'or Nortliorn a/nd W(;‘sterri 
Australia, and ISTew Guinea, is tihiindjint over the w hole Aionte I lei lo 
Group, wherevei' there are fiat sa.ndy })la,in.s of sutlicieut extent). 
In places the ground is liddled with its llattened biu'row.s, whicli 
usually descend to a, deptli of two feet or so, and ascend again to 
a second entrance, thougii tliey often brarudi aaid intersect. The 
reptile is only in e-vidence on very iiot (lays, and is generally 
shy and wa-ry, running witli great rapidity. It feeds upon the 
larger Orthoptera, pos.sibly a.lso upon small birds, Gn the 
Biainland in this vicinity it is known by tlie naiue ()£ ‘ ilung- 
arra,’ derived from the aborigines, ainongst whom it forms a 
source of food* It is supposed to do consideralde (lamage to 
young chickens and eggs in settled localities. 

9. Taraxus ACANTHtJRiJS, B. AI. Gat. voL ii. p. 524. 

Odairia oceddMa Gray, Cat, p. 8. 

This reptile is apparently scTirce, f()r only one speciimus wa.s 
seen, being obtained on a ^8/>iA/i/ha;-}>la;in of Ilermite. On the 
mainland it is found over the nortli and west of tlie continent. 

. 10. Typhlops ammobytes, sp.m, (PI. 'I. iigs. 8410.) 

Snout rounded and strongly projecting ; niistril hit<-rah Bostpal 
narrow, tlie upper portion nearly one-third thewidth Of the head, 
not extending cpiite t.o t.be lo'vel of the eyes. Nostril het'weivn two 
nasals,' the inferior of which comes- just, in contact Avith the lower 
portion of tlie praiocular. Upper ' nasal nearly as l)roa.d as Idie 
rostral Fronhil small, prmfrontal and pari(4)als lai‘g<‘r tlian 
the scales of the body. Eyes distinct. Pour npp(u* laldals. 
20 scales around the middle of the body. Tail sjightly longer 
than hroadecBhieal, endi a short spine, (hhnu- a/tniifowii 
pale gi^eyish hiwn, somewhat I ightei- on the lui dor surhuax 
I.Amgth 230;inm,', Uiameter of; k)dy, ,4 mm. ' ^ 

Pound in the sa,nd, nmler a loose rock, ilermite Island. 
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This species holds quite au isolated position. In most respects 
it a.|:>|)i'ojic]ies T. hrammis^ from wliicli it is readily distinguislied 
hy tlie inferior nasal not extending to the upper surface of the 
liead. 

1 1 . Li A sis ciiiLDRENi Gra}^ 

Gray, Zool. Miscell. 1842, p. 44 ; Cat. p. 93 ; Bum. & 
Bibr. Brp. Gen. yL p. 439, 1844. 

Only one specimen of this snake was seen and obtained. 
Appa.rently it is not common, though prol^ably in oi'e in evidence 
in tile A-ery hot Aveather. It is distributed over hTorthern Australia 
to the islands in Torres Straits. I am aware of no previous 
record so far south as the Monte Bello Group. 

Prom the aboAm list, it will be seen that the reptilian fauna is 
typically North-West Australian, and it is quite possible that 
tlie new Typhlops aauII be, found also to occur on Barrow Island 
and the mainland. With one or tAvo exceptions, lioweA-er, the 
island forms have undergone a marked reduction in size. 

The folio VA'ing measurements of total lengths illustrate to wliat 
extent this reduction has taken place: — 

Brit. Mus. Cat. Largest specimen obtained. 


II. hinoei 

80 mm. 

103 mm. 

G\ variegata 

147 „ 

87 „ 

F. gilherti ....... 

. 468 „ 

370 „ 

A. muelhrl 

85 „ 

49 „ 

L. hipes ...... 

57 „ 

82 „ 

L. uolepis 

198 „ 

143 „ 

V. goiddli 

1300 „ 

1070 „ 

V. acanitliurm , 

.. 665 „ 

69 „ 


INSECTA. 

The collections of insects from the Monte Bello Islands are 
small. The ishinds were worked only during the dry months, 
Avheu ])robably not one-tliii‘d of tlie species Avere in the imago 
stoite, mild it is probaWe tliat after the tropical rains very 
dillereiit results might haAm beeni obtained. On the other hand, 
tlie raiiifa.ll is so erra-tic that there are really no fixed seasons for 
eineigence, and, tlio average temperature being bigh, a sboAver of 
rain in July may cause the emergence in small numbers of a 
sfiecies , occurring abundantly 'after a, heaA^y storm in ■ October.'' 
To this cause I attribute the large percentage of odd examples, 
for showers occurred in, 'April and ■ in July,, ai‘ter.' a- yirolonged 
period of drought—the tropical I’ains of the previous season having 
failed. It is mteimting^ to with tlie common Bierid 

butterfly, Belemois tmtonia^ though the majority Avere of the 
dry-season form Avith the black on the margins of the Aving’s 
reduced, about 20 per cent, were intermediate, and a feAv examples 
e.von approaohod the Avet* season form. The collection, therefore, 



644 


MU. 1\ 1). MOXTAaUE ON THE 


may be more rejire.seiitative) tliaii might at iirst be Sii!p])os<HL in 
any case tlie number of species inhabiting tlie islands is likely to 
be sma,iL 

LEPIDOPTERA. 

Rliopalocera. 

Of butterflies frequenting the Monte Eello Islands thei-e are 
eight species, tlie majority of Avhich are caimmon and widely 
distributed forms, tliougli one, possilily two, of tlie lyeamids are 
distinct island forms. The specimens Iiave been compared witili 
forms in the Kritisli Museum. 

1. BeLENOIS TEUTONIA Fa, hi*. 

Behnois java "Waterhouse, Cat. llhop. of Australia, no. 1 
meiiioir, N.S.W. bTaturalists’ Club, 1903. 

A wmll-known Austro- Malay a, n sj[>ecies, very {ilniiida/nt. 

2. PIIECIS YELLIBA (Fabr.). 

One example of this widely-distributed and rather varia.h]e 
butterfly. 

3. Yanessa kekshawi McCoy. 

Another -widely-distributed form, the Austral ia,u repi'eseiita.tive 
of the familiar V. cardv.i. In tlie Monte Bello examples, the 
flftli (anterior) spot on the undersurface of tlie liind wing is much 
reduced or absent. Tboiigh in this respect the Alonte Bello seri(\s 
is uniform, yet these spots are generally somewliat variable, luiii 
no systematic distinction can be made. 

4. Banais OHiUTSiP PUS Linn., form (Stoll). 

An Austro-Malayan form, not uncommon on Tlermite. 

5. blEOLUCTA SEIIPENTATA H.-Sch. 

Tlie Monte Bello series is again very unifoim, a,nd diffcx* fi-oin 
most examples in having only one ocellus at tlie hind marginof 
the lower surface of the hind wing. Tlie geuexul coloi'atiioii 
ol tlie lower surface is brighter than in specimens from East aial 
South Australia, and less briglit ami distinct tlian in sjaiciimais 
from Port Darwin and the tropical Korth. It is identical witli 
specimens from Wallaby Island in the Britisli Mmseum collection, 
and; is' 'possibly an. island form. Tory common over the whole 
group.,,. „ ' . , 

;, '6. , Nacabuba' BiocELLATA .Felder. . ' ■ ■ ■ 

', . This" butterfly ■ extends .. over ■'Western Austialia, , being , pjirti- 
cularly abundant on the, islands’, oflH'he no,rth- west coast. ' Tlie sets^ ' ' 
■obtained'' '.'on ilermite, Long and' Trimo'uille'. Islands ,'are, identical 
with examples from Queen’s Islet, NAV.A.' . ,Tlie species'' w.as,.vcry 
abundant 'f rom ' June to ' the end of ''July,, frequenting the ,'fl,owers 
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7. IIOLOCHILA HEATHII AERATA, Sllbsp. 11 . 

This is ii common Monte Bello form of II. hecdhii Cox. It is 
sonu3wli{it smaller, and the male shows a bronze rather tliaii 
a purple slieen upon the upper surface of tlie wings, and is 
of geiieially darlcer coloration. In tlie female, the blue on tlie 
ixp|K3r surface of the fore wings is much reduced, in some exaniples 
being coniined to the base of the interspace between the first and 
second veins. Both sexes have six very distinct inargiiml spots 
upon the lower surface of the fore and hind wings, in this 
respect resembling the type and difiering from examples from 
tlie soiitli-west xmd central parts of Western Australia, in which 
tliese spots are generally indistinct and sometimes absent. 

8. OxYTOXIA ARGENTEO-ORNATUS HeW. 

A large series, mostly from Ileiaiiite. 

Heterocera. 

It is by no means sure that tlie majority of species in the 
following list are not accidental visitors to the islands. By far 
the greater number of the Noctiue were taken upon sugar on 
one or two evenings, notably June 20th and from June the 29th 
to the first few days of July, 1912. Though sugar was applied 
almost every evening throughout our three inonths' visit, yet it 
was only upon these few occasions that moths were taken. The 
iiiglits ill question were warm and still, following upon periods of 
strong easterly and south-easterly iviiids, which liad blown for 
several days in succession. It would not be surprising that winds 
of i bis nature, which several times enveloped the islands in clouds 
, of dust from the deserts of the mainland, should bring with them 
winged insects capable of fairly prolonged flight. There are, 
however, several forms which are apparently new, two of which 
are deserilied liere. Otliei- apparently new sp)ecies require 
comparison with type-specimens in Australia,, As the N.W. 
Australian fauna is at present but little known, it would be 
unsafe to base any zoo-geograpbical conclusions upon insects so 
"easily transported. 

1 , AMSA(;n’A MARGINATA Donov. 

■ Three examples, similar ,to specimens in the British Museum 
from the Sherlock River district, including a yellow-bodied 
aberration, w Inch is also identical in e^'ery respect. In tlic red- 
bodied .specimens, the black spots on the margins of tlie hind 
wings are iiuicli reduced, \vhereas in the yellow-bodied specimen 
they are \"ery prominent. ■ ' 

2. Utetheisa pulchelloides Hamps. 

Identical with specimens from Port Darwin and Baudin 
Island. 
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3. EiTPROCTis ciriONrns Tnnier. 

A,, very ;ibiuiilaut species (iistrihiifcetl over uiost of Australia 

4. Antiiela Walk. {Darala Walk.) riKoiCA 8^vill]l. 

A soniewhafc dark form of tin’s AVost Australia.!} s|)eeies. 

5. CoLLUSA sp. ? near C.Jltmala, 

6. Euxoa radians. 

Distributed all over Australia. 

7. Chlohidea aemigera llubii. 

Agrees witli specimens from North. Australia, in \vliii,*h ike 
orbital stigma is nearly obsolete. 

8. NeOCLEPT.RIA PUNCTIPEIIA Walk. 

Distributed over Northern and Western A list n ilia,. 

9. Melicleptria neurias Meyr. 

Agrees with the light West Australian form fi'om the SlHudock 
River. 

10. Melicleptria albivenata, sp. n. (PL I. ilg*. 11.) 

Head and thorax light brown ; abdomen white below, yellowish 
above, l^ore wings yellowish brown, tlie veins white, narrowly 
bordered on each side with daxk brown. In some specimens, the 
wing inov‘e or less diffused wdth scattered wliite scales, with tlie 
exception of the discoiclal cell, which stands out rathm; clearly, 
and tlie i^egion near the outer margin. A terminal series of dark 
points, but often indistinct. Hind wings white, suffused with 
brown except upon the terminal and costal ai-eas. Expatisi}, 
27, mm.' , 

111 general appearance resembles i)/. ccmmirm Bwinli, (Ha,m|)s., 
B.M. Cat. vol. iv. p. 99) from the Sherlock River district, Imt 
distinguished by the white nervures and suffusion. 

Taken on sugar, Hermite, d uly 1912, 

11., Propateia MTJNDumES Lower.' • 

Widely distributed upon the mainland of Australia.. 

12. 'ECT0.PATII.TA ASPEEA Wbllk. . . 

■ Distidbu ted over Australia' and New Zealand. 

■ Id. ' 'Panbesma 'submueinA' W^ alk. 

Australia 'and, Ne'W' Q'uinea. . 

' 14.' ''Giummodes ocELLATA Tepper. • : . ' , 

" 'Two typical examples.' ' .Distributed', over' Australia, 

1 5 .' Gonitis suB'Itlifera 'Guen. ■, ' ' 

A 'fe'W'exaanpIes^of this ''almost Cosmopolitan ''species. ' 
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16. A,ntjM1!:ta zitboibes, sp. ii. (PL I. lig. 12.) 

Piiis ni;iy prove to be iiierely a fomi ot‘ Aminieia zuha Bwinli., 
to whicli ill i\ny ease it i's very closely allied. Coinpared witli 
speeiiiieiis in the British Museum, the following distiiietioiis ai‘e 
readily oliserN'ed : somewhat larger iii size; the white line aei-oss 
tlie fore wings in the majority of specimens miicli more distinct, 
waved instead of straigh|:> ; himl wings darker in colour. Expanse, 
30 mm, 

Tlie specimens were taken on sugar, Hermite, July 1912. 

17. ClRPllIS ABBOMINALIS Walk. 

llecoi'ded fi*orn North Australia. Hermite, scai*ce. 

18. Amyna goto Clueu. 

Widely distributed, occurring from India to the New Hebrides. 

19. Amyna SPILONOTA Lower. 

A North Australian species, recorded from Port Darwin, 

20. Eublemma DiiBiA Butler. 

Distributed over the greater part of the Australian continent. 

21. POLYDESMA LA\VSONI Feld. 

Western Australia. Specimens identical with examples froin 
the Slierlock Bdver. 

22. PoLYDESMA m:abmarinopa. 

Also identical with specimens from the Slierlock River, 

COLEOPTERA. 

Tlie following very meagre pi'ovisioncd list comprises all the 
beetles found upon the islands, although considerable pains were 
t;ikeu in their collection. Searching the sa.nd and AX^getation at 
niglit l>y the aid of a lantern yielded the liest revsults, but there 
can be few s|)ecies and those l>y no means alumdaiit. Of these 
three appear to be new, Imt they are not now desciibed, as many 
type-specimens of West Australian species have not been examined, 
Tiio list will serve at least to show the type of the fauna. 

1. ATmt? 6Tofo7/ it' Har. Humiite. 

S. Isodon novit'ius IlUickh Hermite., 

3. Palm Him 

4:/ X)in'mesfes cadavovitt'us ¥ii\)r. Prom a dead Cat. 

Gcmooe2^Imhmniepnc7HB\iid^^ Hermite. 

0. (P) sp. a. Hermite. 

■ ,'7. (P) sp. n.' 

SZMiet(ri^7*dffus ard0Jim^ All islandK. 

9. Thorocantha, (?) senio Nowm, Horuiiite. 

10. Herniito. 

11, Ji(K^t)\ifclwpsU jesmtHsYdhx. All islamlis. 
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ORTHOPTEEA. 

The Orthopterfi, os is nsiRilly the case in wni'in aiid^ ai'id 
localities, comprise a large a, ml characteristic section of the insect 
faaina.' of the Monte Bello Islands. Tliere are lew sjiecies, but oi 
those that do occur, some are extreiiiely ahuiiclaiit. The larger 
winged species are mostly of wide distribution, but the smaller 
wingless forms comprise several nndescrilied (?) species. 

The acridiids include such forms as tlie la,rge 
gutf/ulosa, which occurs in great numbers upon all the islands, 
forming tlie main food-supply of the laiger Reptiles. This insect 
is capable of prolonged flight, tboiigb it is only upon rare occasions 
that it exerts this faculty, and then can he ol).served Hying in 
swarms throvigli tlie SpinJJex. usually about sunset. Tlie ‘ .Blue- 
winged Locust,’ CorgpJiistes cyanopterus Oliai’pentier, also occniTtMl 
lint the examples were mostly of small size. The species is of 
wide disti'ibntioii. Another large form, AcriMimi mxmiblicollh, 
was also recorded, though it was not common. 

Of the iiiantids, only two were met with in mnnbers, 
Archmiantis hriinneriaiia Sanss., a North Australia, n specjies, and 
a smaller species of the genus Orthoderides, near 0, mmistralis' 
Fabr., but as yet undetermined. Tliis insect was always found 
upon the foliage of Ifyoporimi amimnatum, the leiu^es of wliicdi it 
closely assiiuilates botii in form and colour. 

Three species of cockroach were obtained, two of them identical 
with, or closely allied to, Periplaneta concoJor Walk, and 
JMi’psidron inqimiata Walk., and the third apparently a lunv 
species of the genus Foly zoster la. One female phasrnid w'as 
also obtained, clearly a form of or closely allied to IlyrtacuB 
eMracIieUtt (Westwood). 


HYMENOPTERA. 

The species of Ilymenoptera from IN. W. Australia- are little 
known. Consecinently any geographical conclusions based on 
collections from M'nnte Bello are likely to be erroneous. The 
following is a provisional list showing the type of the fauna-, but 
the ants have been omitted. 

1. ParICOLLETES PERFASCIAmS Cock. 

This species has been i(lentilie<l by Mr. G. Meade- Waldo, British 
Miiseiim, who contributes the following note. 

‘^The type of this species, described by Cockerell (Ann. Ma.g. 
Nat.^Hist. (7) xvii. p.T5,' 1906) from 'a, specimen in , very, pow 
condition, Ims^ ‘ Western Australia’ as its, only locality. It may lav 
useful to give a few remarks on the pubescence, wbicli is 
nuicli spoiled by wetting in the. type. For struct lire, Cockereli’s 
deseilption is excellent. The thorax in fine fresli specimens is 
densely clothed with brownisli-bnff pube.sceneo, thickly inter- 



FAUNA OF THE MONTE BELLO ISLANDS. 


649 


minii'led with black hairs; the niedinn segment is clotlied 'with 
whi tish pubescence on the surface of the truncation, and ttie scopa 
on the posterior tibimand ba.rsi is composed of long and dense wliite 
luiii-s. Two females collected on Ilennite Island, July 1912:” 

2. Nomxa flavivirldis, subsp. dodcli^ Cock. 

xMso identified by Mr, Meade-Waldo. Another W. Australian 
species. 

3. Tni’iier. Hevmito. 

4. T/n/mma, (?) sp. n. Flevmife. 

5. Jiemhiw, (?) variahUis Sm. Hevmite. 

6. SpJie.v amfnxUfs Saass. Hennite. 

7. 2\yieIi//spJu\i', (?) pih>si(lns Timyev. 

8. Sahtis hthereulahts Sin. Hannito. 

9. Apnms cmffulatus Fahr. 

10. uiporuSi (?) sp, 11 . Herniite. 

11. JEphntomorpJia niovosa Westu’. Hormite. 

12. JUpImtomorjjJia modeski Siiiith. Hennite, Trhnouille. 

IS, Senicospihissp. ? 

Of other insects the Hemiptera ivere not well represented, the 
majority of forms being Homopteixi. Two species of water-bugs 
were obtained from the Home Lagoon, Hennite, one closely 
reseml)ling Ilermatohatodes marchel Gontiere et Mai-tin (Bnll, 
Mns. riist. Nat. Paris, vii. 1907, p. 214) and the other Efthhqim 
■vn(lteTst()rfii (Prauenf.)^^ ; both appear to liave points of specific 
difference. 

HYRIAPODA. 

Identified ly Professor IC. Kraepelin, 

Idle species are all fonns found upon the West Australian 
mainland, though one is apparently an insnlar variety. Tlie 
specimens \vere largely collected froni under stones during tlie 
daytime, liut some were found rinming about in tlie sand by tlie 
aid of a lantern at night. 

1. Rhom:bc)CE;phalus L.ETIJS Haase. , ' 

Scolopendra Imta Haase, A bh. Mils. Dresden, No. oj p. 51, 
pi. iii. fig. 51 (1887). ■ 

Eecoi*ded from ’Western Australia and 'New ' South' Wales^ 
■Fairly numeiwis' on Hennite- 1'.^ 

■ ; 2. ■ Rik)M'ooc:is:piialus' M oiisrrAKS'(Linn.).' . 

(^Scol(ype7idra 

Probably imported from Asia by way of the mainland, where 
it is now estebILshed. The species is now almost imiversally 
distributed in the wanner parts of the world. 

* Cfi\ F. 1), Wlute, * l 



MR. V. B. MONTAGUE ON THE 


6i)() 

3. C()B.MO0E.PHALUS TURNER! Pocock. 

Pocock, A!iiiak& IVfag. Na-t. Hist., 7tli Tories,- vol. viii.p. 
(1901). 

Tliree exa,io|-5les, taken on Hermite, differ t'roni tlie i^ype ii‘oui 
i'kndli, Westeaii Australia., in tliat tlie last tergian lia,s a (li.stintjt 
median groove, wliieh is lacking in tlio inainlaiid form. 

4. Asanabopsis MJdBERGi Ki'aepeliii. 

At tlie time of writing, Professor Kin, epeliiils descaaVptiori oj tlrls 
species, wliieh was sent to liim by ].)r, Mjoberg ironi ATortli- 
Westei'ii Australia, was not yet published. Professor ivrjie|)(4iii 
considers tins second example from Hermite to be identical, 
though he covdd not be absolutely certain, for lie ba.d sen!:, l>ack 
the type and was consequently unable to compare tiie two. 

One species of scorpion was obtained on Hei'inito. it is 
identified by Dr. Kraepelin as LycJuis m/natiis Thor. 

PISCES. 

The following fishes a.re inhabitants of the tidal lagoons, 'riiey 
nave been identified by Mr. C. Tate liegan. 

1. Orectolohus tentacuJatus Peters. 

2. Hhinohaiua armatus (Jrny. 

3. Murmna thp'soidca Ricliiirtis. 

4'. I^lotosus anffuillans Blocb. 

5. ChoeroicMhj/s ■mlencienmn Kau]), 

6. Miinei*& Tro.scli. 

7. Valenckmnea Umgiphmis 

8 . Gohim plialcBna Q\x.\. S&Y'aX. 

9. Opsmvm cUemensis Lesueur. 

Summary AND OoKouusioNS, 

In considering the relation between these islands and tlie mai ir 
land, a, feature of primary importance is the extreme sJiallownoss 
of the sea between them and the mainland, in all probabil ity 
indicating a separation of coniparatively recerit dat(\ Tim 
invertebrate fauna of Pa rrow Island is inifortiiiiatidy littlci knowm 
Tlie identity of the Wallabj, LagorchssUs <mispimUaU(H, a, ml tJic 
Bandicoot, /soodo'R ha/rroimnsiHj snppiort the Cicory tlia.t Barrow 
and the Monte Bello Group vvero coiitinuous long afl.er their 
separation from the mainland. 

■ Thefauna,, however, isnot 'typical A"oy‘i^4-West Australian, such 
as is met with in the Ashburton ilistriet, but comprises many 
Northei ‘11 and SoutliAVestem fonns. Tiiereare, furtlieriiiori*, few 
species, and these areof inixed distriliution* Maaiy cdiaractorisl^ 
North-Western 'forms„are’ entirely. ■absent, ' tlmugir a liigh per- 
centage of tlmse species not easily transporteti (such as i.he 
, lieptiles 'ancl'Ghilopod.a)' n.v& identical ■■ with, ,or slightly, modi T hmI 
'vrepiTisentativespfj'B^ speGies;occurringTn'''tho im'metliato vicdiiiiy 
upon the mainland. Mr, Hogg, in dealing with the spiders, 1ms 
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pointed out idle a,bsence from the collections of several species so 
widely spread, as to he generally found in any locality in Australia. 
He suggests, therefore, that the islands have once been Icirgel}^ 
deiiiuied of tlie original spider fauna, and were repopiilated 
siibseipiently with other species. These seem mostly to have come 
froiii the south-west by the tra, de-wind eoursej, for the majority 
could certainly have been wind-borne. These remarks in some 
measiire seem to supply to other groups of animals, tliough many 
species are northern, occurring in Queensland and the Northern 
Territory, probably having come down by the luirricane course. 

Tiiat an almost complete depopulation of tlie islands could have 
occurred is b}?' no means an improbability, when their small size 
and the prevailing meteorological conditions are considered. It 
vdll be noted that the va.st majority of the specimens lecorded are 
from Hermite. T’his island was certainlj^ the most tboronghly 
worked, though the others were frequently visited, but its fauna 
was at least three times as large as that of any of the smaller 
islands. This is merely a demonstration of the obvious fact that 
the smaller the island, the less will be the chance of a sufficient 
number of individuals surviving to perpetuate the species after a 
particularly severe and prolonged period of drought. It is indeed 
remarkable that the Wa,llaby has been able to survive, considering 
that it lives entirely in the open, and has nowhere to shelter 
except amongst the Spinifex during the huiTicanes, when trees 
and bushes are torn up by tbeir roots, and sand and shells blowm 
about with sucli violence as to cut deeply into wood. 

In considering this point, it is well to remember that little work 
I\as been done in the Noi*th-West of Austra.lia, and the distribution 
of some species may be found to be much more extended than is 
at present supposed. Moreover, other forms, which might be 
looked upon as island species, may really he quite common on tlie 
inainland, tliough as yet unrecorded. However, the well-known 
generjilisations with regard to island faunas (using the word 
‘island’ in the zoological sense) hold good: — the wingless forms 
not easily transported comprise most of the iindescribed forms, 
being in many instances clearly the modified representatives of 
maiidand species, whereas the easily transported winged species 
are for the most part of wide distribution. There are many 
aiioinalieKS, which can only be explained by considering individually 
the habits of each species and the prevailing meteorological 
conditions. Amongst the Longicorn beetles, for example, there 
are two a-bimdant species, of winch one, 'Mictotmgus. aracJme, has 
the elytra completely fused, and is absolutely iclenticahwitlr the 
form occurring abundantly upon the mainland opposite. The 
oth SpmphyleMSy sp. n, (?), a form with well-developed wdngs, is 
confined to Hermite. A possible factor in such local distributions 
is perhaps to be looked for in the whirlwinds which are a character- 
istic weather-feature of the district. These disturbances can be 
observed almost aiiy day/ axid must certaW be regarded as an 
important distributing factor/ Of the two beetles in question, the 
" (Paoo. ZooL, S0C.----1914, No.'XLY.:/;: ' / . 45 
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Mictotragus is almost invarialily found walking al)()iit fi'eelj 
the surfaxje of the sand, and has an. extremely iliick Ji-nd liard 
cuticle, being tliere.foi‘e well adapted for wimi tra!ispo,rt.a,tiori. 
Tlie Sgtnphi/letes^ on the otlier hand, was only found upon its 
particuhir |)la,:nt, TricJiolemna zeglamciwi i,i. clinging to tlu,^ 
steins just below the clusters of flowers and buds, fro,m wliicli it 
was not easily dislodged. 

Of the birds, one new subspecies, Eremwmis carkrl 
is a bird of very weak flight, seLloin fluttering more than a few 
yards at a stretch, and taking shelter in the densest thickets. It 
is therefore not surprising that it should diflei* from its imdiiland 
representative. In tlie subspecies of Anthus a/iistralis, liowever, 
the case is diflerent, for it is a. bird of powerful flight, oflien 
observed crossing the passages between islands, and inhabiting the 
open plains. It is suprising that this bird sboidd exhibit even 
more nmi-ked differences from tlie mainland form tha.n the last- 
named. 


EX,PLANATIO]Sr OF T.HE PLAT,ES. 

Plate I. 

Heteronota hinoei. 

Figs. 1, 2. Sliowing variation in markings. 

3. Iiulividual with regenerating tail. 

TJiyslpnathus gilhertL 

4'. Male, iiat. size. 

6. Under surface of head, showing general outline and gular fold. 

6. F'emale, iiat. size. 

7. Under surface of head of female. 

Tifphlops ammodi/k\s, sp. n. 

8. Head, dorsal view. 

9. Head, ventral view. 

10. Tail, ventral view. 

11. WeUelej)tria albUmiatay sp. n., nat. size. 

12. An umeta i\, 

Plate If. 

Young Fandkm haliaelna viohnlltmsis in nest. 


Plate III. 

Nest and joung of Malialdm UueoffaH&n 


Plate IV. 

Home Lagoon and Vegetation of Herniite Islund. 
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5b. Stalk- eyed Crustaceans collected at the Monte Bello 
Islands. Bj Mart- J. Rathbux, United States 
National Museum, Washington, D.C., U.S.A/*' 

[Received AlaTcli 18, 1914; Read June 9, 1914.] 

(Plates I., II,t) 

Index. 

Syst(?it,natic ; Page 

l^eridimenes hef mitensis, sp. ii 655 

ThalamUa dispar, iioin. u 657 

A.fl(sa fflandifara, sp. n 658 

Glp2)to.m7ithu$ cpnifilfer, sp. n 658 

This little collection, numbering only 28 species, contains tlii’ee 
new species and variations of several old ones. Incidentally a 
new name is given to one of the numerous forms of Thalaniita 
related to T. achnefe. which in time can perha.ps 1:)e lined up a-vS 
subspecies or varieties of tha.t species, Tiie most notable of the 
new species is the Glyptoxanthus. a genus new to the Indo- Pacific 
region, 

A remarkable discovery is the fact that at least one of the 
marine crabs, Axcxioides serpiili/era, undergoes transformation to 
the adult form while it is still within the brood-pouch of the 
mother. Furtliermore, it there passes through two adult stages, 
but wliether tlie fii’st is hatched directly from the egg or not, it 
is impossible to tell. It has long been known that the fresh- 
watior cra.bs (Potamonidse) develop into the adult form before 
lefivirig the motlier, and in some eases at least pass through a 
inegalops sta.ge. Garefiil resea, rches into the metaniorphoses of 
inariiie crfibs would doubtless disclose other cases similar to that 
here recorded. 

Order DECAFODA, 

Family P b k e i b 

Mbtapexeub MoxocEiios (Fabricius),t. 

Metapemus monoceros Alcock, Catah Ind. llec. Crust. Ind- 
Mus., Part iii, ,Fasc. i. 1906, -p. 18, pL hi. figs. 7-7i% ■■ 

'-Dredged off .Heiunite-,- '2 fathoms; July 7, 1912; No. 110: 
Id juv., about 47 nun. long. 

MeTAPENEUS' STRIDULANS Alcock ? 

' . M.etapeneiis . strididans Alcock,. 'Catah Ind. Dec, Crust, "fnd. 
; Mas.,' Part iii.- Fasc.. i, 1906, p.- 27, 'pL'Y. figs. 14,' 14 and 
synonymy. 

Commimicated by Pi’of. J. J^TANtSY Gakdinkr, M.A., 

t For explanation of tbu Plates see p. 664. 

X [Tlie parentbcses around the naTne.s of authors placed after scientific names in 
this ]>i!per are used in a,ccordance with Article 23 of the li!iterriiRti<}nal Rules uf 
Hoinendaiure (Proc. 7th Int. Cong, Boston, 1907, p. 44 (1912)),— .FnuToa.J 



654 


MISS M. J. RATTJEUJ7 OX CRUSTACEA 


Monte Bello Islands ; special locality not given : 1 J . 

Ill tl'ie main, tin's specimen, agrees with Alcock’s descrii-itlon 
and figures. Tbei:*e are 17 ridges in the stridulating organ nesir 
he posterioi’ corners of the cn.rayiaee. The telsoii and the 
helycom differ from typical Tlie telson has 5 (not 4) 

pairs of marginal spines, 4 pairs of whicli are inovalile, a, ml the 
posterior pair immovable. The tbelycnm has the phite l)et\vcen 
the legs of the fifth pair similar to tha,t in fig. 14d, loc. cit . ; the 
plate between tlie legs of the foiu-tli p«air is trilo})a,t 0 or in the 
shape of a clover-leaf ; the liar between those two phites is longer 
(from front to back) and narrower than the s;iine plate in 
Alcock’s figure. 

On p. 5() of bis Catalogue (op. cit.), Dr. Alcock suggests tlie 
identity of my akctyehl with siridulctns* M. akayphl. however, is 
quite distincti ; the body and rostrum are more slender, the tc'eth, 
on the latter more prominent ; the antennal, Iiepatic and liraiieiii- 
ostegal spines are larger : tlie second and third segments of the 
anteimular peduncle are longer and more slender; sTditerminal 
prominence on carina of fifth .alxlominal segment ohtiisjingnlar, 
not dentifoi’in ; sixth segment longer and iiarrower tlian in 
The thelycum is similar to that of the female from 
the Monte Bello Islands. 


Family C R A x c o x i d je (= AlpheidtT). 

C'RANGOX EDWARDSII (Alldouill). 

Alpheus eclwaj'dsii de Alan, Jour, Linn. Soc. London, Zoo]., 
vol, xxii. 1888, p. 266, and synonymy. 

Home Lagoon, Hermite; x4,ug. 12, 1912 ; Mo. 140: 1 $ ovig., 
'51 mm. long. 

Alonte Bello Islands; special locality not given ; 2 specimens; 
the larger one kicks both piairs of cholipeds, tlie smalk?r one lacks 
the larger clieliped of the first pair. 

The two specimens possessing ehelipeds of tlie second |>air 
belong to the variety in which the first and second joints of t he 
carpus are of the same lengtla Tlie larger of tliese sjieeiimms 
sho ws a faint uotch in the upper margin of the smaller ma n ns of 
the first pair. 

Craxgox BUCEPHALUS (Coutiere), var. 

■Alphe/iis //wrepAate Ooutitn*e, Alpheidm in Gardiners M'ald. & 
taccad. Arehip., 1905, p. 890, pi. Ixxviii. figs. 29-29/'; De Alan 

Alphekte ‘Siboga,’ 1911, p. 316. ’ 

.Dredged off Hermite; sandy bottom ; 'July, 9-12, 1912 • No 
109: 1 B 12’5 mm. long. ' ^ 

: The differences between o.ur specimen and tlie, type ai'e so few 
that^ the' ;former' probably represents' no more than'" a variety '(,>f 
, the latter. The specimen, in liand 'is considera'bly la.rgei* thaii tiie 
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type ; it has not so long a rostral tooth, and consequent!}^ the 
sinuses between that tooth and the orbital prominences are not 
so deep ; the antenriid peduncle is not so long as in Coiitik*e’s 
fig. 29, althcmgli it is a little longer than the antennulai' peduncle ; 
tlie iiieriis of tlie larger cheliped has a. tooth at the lower distal 
angle, not unlike the tooth sliowii in Coutiere’s fig. 29 cd, but lie 
says (p. 821) ^^le lueropodite est inerme,” and in tlie figure, the 
tootli is applied against the carpus so that it is incoiispiciioiis. 


Family P a l .E m o n i D .-e. 

Subfamily Pontoiiiinse. 

Periclimenes hermitensis, sp. n. (Pi. I. figs. 1-3.) 

llerniite ; under rock ; Aug, 17, 1912; ISo. 159, 1 2 ovig. 

IHmsriskyiis. T}’pe J , length fi’om tip of rostrum to tip of 
telsoii, approx., 39 mm.; length of carapace, 14 min. 

A IkricUme/nes with thorax strongly arched from front to back 
as well as from side to side. Pi,ostrum reaching to middle of 
third segment of aiiteniiular peduncle, compressed, thin ; upper 
rmirgiii convex, aimed ivitli six teeth, tlie posteiior of which is 
slightly belli iid the orbit ; tip acute ; Imver limb shallower than 
upper, margin slightly convex, nniilentate. An antennal and an 
liepatic spine present ; no supraorbital spine. Branchiostegal 
angle of carapace rounded. Eyes small. Scale of anteiinuhe 
narrow-ovate, reaching nearly to end of second segment, basal 
spine curved, acuminate. Peduncle of antenme reaches just to 
end of first segment of antennuhe, basal spine small ; scale ovate- 
olilong, most produced at inner angle, its outer spine small, scale 
reaching tteyond the peduncle of the anteiinukB but not so far as 
their flagella ; the flagellum of the antenme when bent back 
reaclies half the lengtli of the abdomen. 

The added lengths of the last two articles of the third maxilliped 
exceed tliat of the aiitepen ultimate article. The chelipeds of the 
first pair when extended reach beyond the acid e by tlie length of 
their cliehe ; loerusand carpus subequal, maims Ig times as long as 
fingers and as long as carpus. Cdielipeds of second pair sub- 
e(|iml, reaching lieyond the acicle by the length of the eh eke ; 
merus cylindrical, unarmed; carpus cup-form, a large V-shaped 
notcli ill tlie lower, outer portion of the distal margin ; inanus 
subcylindrical, gradually widening a little distally ; fingers nearly 
as long as palm, prehensile edges entire and meeting or over- 
lapping when closed except at the base, where there is a vei’y loiv 
tootli on the fixed finger between two similar ones on the dactylus ; 
tips spiniform, turned shai*ply toward each other. 

The dactyli of the thiirl, fouiTh and fifth feet are short 
(about as long as the propodi), curved p lower nmrgin convex at 
the base, but without spines or other protubera, nee. 

Tlie first three' segments of the abdomen 'are^very broad sixth 
segment not. miiclidr)ii;ger’'than'\vid6'and,|' 'as long aS'' the' telson; 
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the latter is triangulate^ with nearly straigl it sitles, and oli-"' 
tiise angled tip armed with, tliree pairs of spinnles, oi whic'li thi-* 
iiiteriiiedia.te pai.r is longest tlio outer pa;ir shorl-(*st. I ’ ropods 
liroad-oval, longter than the telson, tlie. outer pair iu’raidi'M,' s.nid a. 
very little longer than tlie iirner jiair. 

Cohm\ The specimen, wliich is preservc<l it? formalin and gly-' 
ceriiie, is liaiidsomely marked witli lines of erimsoii a,nd ])n:rple ; 
oil the pleura of the first three a.bdo min a.l segments tli ere a,re forir 
incomplete oval a.rea.s partly outlined with narrow crimson strii jcs ; 
the same coioiii* forms aiarig on tiie end of eacli iiro]jod, tlie inner 
ring smaller than, the outer ; tlie tij) of the tehson is a,.lso ontlinmi 
in the same colour ; witliiii these live a,rea,s of the taihfa,n, the 
colour is a, ligiiter yellowish-red. Dorsal face of ca.rapaee a. brown- 
ish-orange. Clielipeds of second pair with a narrow stripte of 
purple at tlie distal end of the merns, carpus and inaniis, and a.- 
more crimson strijie on the distal lialf of the fingers. Tlie third, 
fourth, and fifth feet have similar purple stripes on tlie threiii 
principal segments. 

This species is not very nearly related to any otlier. It 'has 
the same rostral formula., as P. par mis Borradnile (see Willey, 
Zool. Beau Its, Part iv. 1900, p. 407, pi. xxxvi. figs, ih-dc), imt 
that species is more slender, with lower rostrum and larger e 3 'es» 

Anchisttjs iNERMis (Miers). 

See Bormdaile, Aim. Mag\ Nat. Hi.st. (7) vol. ii. 1808, p. 387. 

Hermite, in mantle-cavity of Pmna; July 7, 1912 ; No. 112: 
1 $ ovig,, about 26 mm. long. 

This corresponds in the main 'with the description and figtn'es 
given by Miers (Crust. CAlert/ 1884, p. 291, pi. xxxii. figs. P, 6, 
6'). In the Hermite specimen, the telson has at tlie end four 
setm, the outer pair .stouter tlian the sl€u:id<nnniH‘vr pair l>ut tiea rly 
as long ; Miers’s lig. h shows five setay one meilian and tw'o latcinl 
pairs, the outer pair about half as long a..s tlie inner. Die- smallm' 
eheliped of the second pair in our .speci,men has the tooth on ( he 
dactyliis feebly developed, and fitting into a, (‘a\’ii 3 .' in the (IximI 
finger ; in Aiie^rs’s type this tootii w'as nofc cl 0 \''cloped, lad. I, lie 
specimen wa.s smaller. 

Mier.s described the species fiom Port Medic, (JmxvnslamI ; ho 
also, had a speedmen taken from a. rinrm at Bharks Jlay, Wcs.'t 
Australia. 


Family P a o u r i D 
' Dar,danits MEGiSTQS (Herbst). y 

, Fafurm Aleock, Oa-tal. la'd. Dec. Crust. Ii:id. M.m., 
Part ii. Fasc. i. 1905, p. 81, pi. viii. fig.. In ' 

, ; One ' specimen,, of medium size. The .^specie's ' i» ■ distributed 
throiigliout tlie 
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Faniily P o r T u N i D 3L 
Thalamita dispar, Dom. n. (PL I. fig. 4.) 

Thalmnita savigni/i de Man (not A. MiIne-Edwa.-rds )5 ZooL 
Jalirb., ^Syst., vol viii. 1895, p. 564. 

Monte Bello Islands ; B d . ■ 

Dimsnsions, Type and largest ^ : length of carapace 15*2 inm.; 
width 25*4 inin. 

This is the same species as that described by de Man {loe. cit.), 
for I have at hand for coinparison one of Ins specimens froni 
Palos Bay, West Celebes; but it cannot be the true samgrrj/i of 
A. Milne-Edwards (Arch. Mus, Hist. Nat. Paris, vol. x. 1861, 
p. 357), because in the figure of this in Savignys ‘Egji^te’ (Crust, 
pi. iv. fig. 4) the inside of the hand sliows coarse granules. 

Carapace pubescent except on the elevated ridges. These ^\ ve 
prominent; the posterior one across the cardiac i-egion with a 
small piece on the branchial region, though bare and elevated, 
lacks the distinct granulated edge which characterizes the other 
ridges. Lobes of front separated by an open median slit. Fourth 
tooth of lateral margins absent. Five crests on upper and outer 
surface of palm, the two uppermost crests each with three spines, 
of which the terminal one is short and subacute ; third crest 
tuberculate, fourth and fifth obscureH granulate, the fifth very 
finely so ; the fii*st three interspaces each with some coarse 
granules and also pubescent ; in the smallest of the three speci- 
nieiia, the tliird interspace is smooth ; there may be a line of 
pubescence above the lowest crest but it is not constant. 

The above chara,cters suffice to differentiate this from other 
members of the aclmete group. 

The Celebes specimen is an adult female smaller than any of the 
males. It diffei’S from them in having a very sliallow arid small 
median emargiuation in the front. There is a. minute rudiment 
of a fourth lateral booth on the right side only. 


Family X A NT H I D AS. 

Carpilodes ruber a. Milne- Ed wards. 

(Jarpilodes rtth&r A. Milne-Ed wards, Nouv. Arch. Mus. Hist. 
Nat. Paris, vol. i. 1866, p. 228, pi. xi.'figs. 4-4 k 

Without special locality ; 2 J iminature, 1 Bunin, ancl 14*4 inm, 
wide. They retain a deep crimson colour in alcohol. 

Home Lagoon, Hermite ; under stones; July and August, 1912 ;■ 
No. 108 : 3 5 (1 mature, 2 young). 

Atergatis OCYROE (Herbst). 

Atm-gatis ff^ridm ' Aicock, Jour, ■ Asiat. Soc. Bengal, ■ voL, Ixvii, 

1898,'p.'98.‘ ; '.A A.'-'A'aA 

■' Without special iocality'’:;4'''ii', 1 .5 PW' 
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Platypodia granttlosa (Iluppell). 

LopJmctmi granulosa Alcook, Jovir. Asiai, Soc, jio.ng!ilj \’oL 
Ixvii. 1S98, p/lOl. 

Without specio.l locality : 3 d' , 12 $ , 2 juv, 

Actyba affinis (D.aua). 

AcUeodes aijinis Dn.no., Crust. S. Expl. Exped., vol. i. i8f;>2, 
p. 197 ; Atlas, 1855, pi. xi. %. o. 

Home Lagoon, Xlermite ; under stones ; July 1912; No. lOo: 

1 d . 

AcTMA G-LAX'DIFEIA, Sp. n. (FI. I. llg. 5.) 

Typey-locaUtjf. Monte Bello Lslaiuls : special locality not given ; 

2 d, 1 ? (1 d type). 

AdMiional locality, llome Lagoon, Hermite, iinder stones ; July 
1912; No. 107: 1^,1$. 

IHme/nsious. Type d ? length 8‘4 nnn., width 12 mm. 

Closely related to Actwa spmosissrrna Eorradaile'^y from 'whicdi 
it ditlers in the c]iara.cter of its tubercles and spijies rattier thsm 
in their position. Tlie tubercles of tlie dorsal surface a.re bi’oad 
and arcuate as in spinosismncif but a.i*e thicker and less flattened 
and less petnloid, those towa.rcl tlie lateiul margins being acorn- 
shaped. This is also tlie form of the five antero-laf eral spines 
behind the orbit ; in spinosissima they are long spines, Th(:> 
projections of the front are simply crenidations, not spines nor 
spiiiiform teeth. Bpines of cbelipeds short, stout, aeorii-sliaped, 
avid directed a little forward as are those oii the carapoce. Tlie 
spines on the legs a.re longer than on the clielipeds and are stout 
and subacute, not slender and elongate as in spinosissma* 

Althouglv tile five spixiimens are all larger tluin any S|ve(*imen 
olspmosmhna yet recorded, there is no imlicai:'ioii of iiitergrading 
from one species to the other, 

Glyptoxanthus cymbiper, sp. rv. (X^ls, L, Id'., iigs. 6, 7.) 

Tipier locality, Monte Bello Islands ; no specia.! loca.lity given: 
2 d*(l is type), 1 $A 

Bimsmions, XVpe length of carapa.ce 10*() imn., widtli of 
same 17 vnin. Paratype 5, iengtli of cara.patte 12*7 niin., wi<lt/h 
of same 20 mm. ' * 

The carapace is closely 'covered' with small hea,d granules, and 
is deeply areolated;, the protogastric i^egioiis a.re divided into two 
oblong lobules Ivy a longitudinal furrow; the bnnicliia.l region 
.bears .about six lobules of ii;*regu]ar size, the two next tlie inner 
'■'a.ngle of the" region heing connected by a po^stelh)r elevatioii. 
There 'are Lour small 'tiiherculiform', teeth on the,' lateral margins 

,■ ■ * In (xanliaer, .Fauna, Laccad. Arch. I 'Fart 3', 1902, p. ^Po^/'lextdig-. 55., 
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behind the angle of the orbit ; they are wide!}' sepa, rated by a 
gra.!:iular rim ; all these teeth except the posterior one a,, re above 
tile true margin, wliich inclines downward toward the angle of 
the buccal cavity, a,s in all the members of this genus. The 
fi*otital lobes are obliquely truncate, and separated by a broad, 
shallow V. 

Tlie upper-outer surface of the carpus and the upper surface 
of the man us B,re occupied by deep, more or less rounded cavities, 
witli rimswdiich are microscopicaJly granulated but appear smooth 
in relation to tlie general granulation of the body. The blackish-’ 
brown colour of the fingers runs far back on the lower part of tlie 
jia.im in the male, but is confined to tlie digits in the female ; 
their grannies are set in a felt-like background. 

Tlie ambulatory legs are remarkable in having the upper 
surface of the ca.rpal and propodal segments each occujiied by a 
deep ca.vity bordered on the posterior margin by a thin rirn, 
somewha.t resembling a longitudinal section of a serpiilid tube, 
and on tlie anterior margin by a thick band of pointed granules 
irregularly placed. 

Lower surface of crab hairy, the hairs of two kinds, one fine, 
the other coarse, Imt both soft. 

Glyptoxaritlim has lutlierto been known only from the coasts 
of middle America, West Africa, and the Cape Yerde Islands. 

G. exo8us (Stimpson) from the West Indian region attains a 
width of about 4 cm. When small, about the size of these spe- 
cimens of G. cymhifer^ it has a granulated surface; with age 
the granules wear down smooth, giving it a much more eroded 
appearance. 

bur species differs from all tlie other described species in the 
curious iiollows or cups on the chelipeds and legs. 


Xanthias atromanus (Haswell). 

Xanthodes atromanm Haswell, Catal. Austral. Crust. 1882, 
p. 49, pi. i. fig. 1. 

Home Lagoon, Hermite ; June 1912; Xo. 106: 3 5 ovig., 
varying from 8*7 mm. to 13*6 mm. in width. 

IXiYMODius UNGiTLATUS (Milne-Edwards). 

For variations, see Phymodiim ungidatus Rathbun, Mem. Mais. Comp, Zool. 
vgI. xxxv, 1907, p. 46, pis. iii. & iv. 

Monte Bello Islands : 1 5 immature. 

Length of carapace 8mm., width 11 min.; width of front, orbital 
angle excluded, 4 mm. ' 

In this specimen the areoles . of . the , cara.pace are very much, 
subdivided, the lateral marginal lobules obtuse except tbe last 
which has a wery" short :spinule, at the tip, the chelipeds'' are 
equal, the palms have subparallel margiiivS and acute tubercles, 
the'firigers'are slightly curved.:anci'haA'eA' narrow .'gape. ' 
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PlL IJMN US TESPEETILIO ( \hhv] cius) . 

FUtivimts vespmi/iUo Alcock, Jour* Asiut. Soe. .I^ougixl, vof. lx:vii. 
1898, p. 192, and synonymy* 

ITiider stones, Home Lagoou, Hermite ; July 1912 ; ,No. 100 : 
1 $ * ' 

PiLUMNUs cuERULESciENS A. MdlBC-Edwjwls, va,r. 

Pihmiims Alcock, Jour, Asiat. Hoc. Bengal, vol, 

Ixvii, 1898, p. 196; Ila/thlniri, Kgl. Danske Videusk. Helslc. 
Bkrifter, 7 Ikekke, rmturv. og inatliem., vol. v. p. 855, pL i. 
%. 15* 

Under stories, Home Lagoon, Hermite ; Jidy 1912 ; Ho. 1.00 : 

1 d. 

Length of cnrapnee 12’() nirn., width 10*8 mm. 

This is the sa,ine form a.s that whicli I recorded from tlie Bulf 
of Siam {loc, cit.). The specimen is consideral)!}^ larger tlian any 
examined at tliat time, and some of the features are luore sharply 
iiiai*kerl. Although all of tlie regions are ornaincuited witii 
granules, they are not closely placed. Tlie outer dentiform loin 
of the front is separated from the rest of the front liy a U-slia.|)ed 
gap. The two eiiiarginations in the upper liorder of the orbit 
ai*e well marked. The antero -lateral projections and also th<.> 
subhepatic one are well developed spines; the orliital and sub- 
hepatic spines are shorter than the other tiiree ; these last Imve 
a stout base and form at the middle a shoulder fi*om wdiich n> 
cluster of hairs proceeds, A striking feature of the) clielipexl is 
tb,e presence on the upper iiiargiii of tlie inenis of two strong 
wdiite spines, one terminal, tlie other subteivminal and !a,rger. 
Tlie carpus is armed with short, stout spines, tlie manus with 
granules; neither spines nor granules are closely jilaced, a, ml t.he 
granules are fibsent from tlie lower distal eornei' of tlie la/rgor 
palm. The ornamentation of the wliole upper surface is oliscured 
by tlie coarse Imirs of uneven length. 

Tlie colour in formalin and glycerine is lirownish ; f.lie cariipace 
has a ground of yelloxvislidirownjoverlaiil witli patclms of reddish ■ 
brown; upper surface of legs with two patches of liixi w it islr- red 
on the merus, the carpus, and tlie propod us. 

' Actu'MXUS SETiFER (de Ha.an). 

.Act'umimi^s Alcock, ■ Jour, Asiat. Sock Bengal, vol, Ix'vii, 
1898, p. 202.. ' . 

.Monte BelloTslands: 1 

The areol® of tlie uiicleniided cara.paee are higli and very dee|)1y 
separated' and the' lateral teeth very'' prominent ; otlierwise tiiis 
individual.^ does not differ' from, .typical 'Specimens .'from Japan, 
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Family Go ypobib.e, 

Subfamily Ocypodiiise. 

[JcA FORCiPATA (Adams & White). (PI, II. tig, 8.) 

GeJ/Msumis forcipatm Adams & White, Zool. ‘ Saniarang/ 
Crust. 1848, p. 50. 

8 d, large, niecliiim, and small. 

The clieliped of the lai'gest specimen has the large distal tooth 
of the daetylus at moi-e than g the distance from the tip ; in the 
medium specimen, the tooth is at just the distal third. In the 
smallest specimen this tooth is absent, the specimen representing 

form 2 ” of the species. 

Subfamily MictyrinsB. 

Mictyris longicarpus Latreille. 

.Mietpris longicarpiis Alcock, Jour. Asiat. Soc. Bengal, vol. Ixis. 
1900, p. 384, and synonymy. 

Monte Bello Islands : 10 o’' j 2 $ , 

Family I N A c H i D .E. 

Subfamily AcaiitlioiiycMii2e« 

Huexia. PROTEUS (cle Haan). 

Ilmnia proieus Alcock, Jour, Asiat. Soc. Bengal, roL Ixiv. 1895, 
p. 195, and synonymy. 

Dredged off Herinite; July 12, 1912 ; No. 115 : 1 J immature. 


Subfamily Pisinse. 

Hyastenijs oryx a. Milne-E<lwards. 

Ifj/aateims orj/x Alcock, Jour. Asiat. Soc. Bengal, vol Ixiv. 
1895, p. 214, and synonymy. 

Under stones in ‘lagoons’; June to Aug., 1912; No., 114: 

1 2 ' ' ' 

Naxioides BERPITLIFEEA. (Gucrin). (PI. II. figs. 9, 10.) 

IHs(i Icon. lU^gne Anim., Crust, pi. viii* 

figs. '2, 2«, 2/)‘, 2d, 

" JUaxia ■ Milne*Ed wards, Hist. Nat, Crust., 'vol., i. 

1834, p. 313. ‘ ■ . 

Monte BellO: Islands": 1 ’ 5 mature. 

' Under stones in 'Uagoons,’ June ' to Aug., 1912; No. 114:' 1 5 ' 
juv. , . . . 

' ^ Bimsmions * ' Length carapace' nf. larg'®'"' female', to: end of 

horn's, "92 inm.' ; width', 'ex'clusi've'-of spines., 59 mm., : 

■ All' elongated, sponge covers', -the upper ,s:urfaGe ■ of . tii'e,' right 
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rostral liorn, and two oilier Bfonges are growing on t;lie g?i.s'tric 
regioiu 

^The abdoiiiiiml cavity is filled witli \a..>n'ng cralis in t):in ail nit 
state. Tlie cavity is aliont 40 nun. wide, in in. long, and alxnit 
20 mm. liigli nt til e greatest extent; tlie abdominal a|)j)endages 
ai'e very slender, so that tlie bulk of the s|)ai‘e is oecaipied l>y ilH» 
young, wliicli itoinber 1()2. Tliese represent two stages, those of 
tlie first or earlier stage being 12 in nniniter with (vira.pa,ee alK.nd'. 

mm, long; wlrile those of the next or older stage are 149 in, 
number and a, bout 5-7 mm. long. 

The youngei' ones althougli thin-shelled are harder and more 
0 [)a(|ue tliaii tlie' next stage, and correspond to what is Icnowri 
along the A tlantic coast of tlie United States as “ pa.|,>er~-shell ” 
crabs; they are covered with iiiiniite i‘ed pigment s])ots; the 
ea-ra-p;u;*e is almost smooth and nakt‘.d, its shape is olilong, not 
subtriangnlar as in ailnlts ; tlie post oenlar tootli is welhfiii'ined, 
triangular and separated by a shallow sinus from the .su|)ra()eula,r 
eave; this latter shows no trace of a spine; as to tlie tip of tlie 
i-ostrurn, tlie inner of the two spines is well-developed ami forms 
tlie true end of the horn ; on its outer side there is a faint prom™ 
irience, wliich is later to become the strong lateral spine of the 
adult; the eyes are large, protruding, the ecvruea, of a. light 
i iro wn ish -red col our. 

By the next moult, which takes place within the brood -pouch 
of the mother, the cinb increases by more than lia'lf its forme!’ 
size, and undergoes several notable changes. Tlie carapace is of 
similar form, but the whole integument is soft and devoid of 
colour spots ; it is no longer smooth and naked, liiit riiieveirand 
covered with crowded tubercles or granules, with the la'ginnings 
of the more prominent tubercles of the adult; the surface is 
more or less hairy, there being clusters of liooked hairs as in tlie 
adult, and above all, a row on each I’ostral liorn wdiicli is con- 
tinued back on the carapace jiroper ; tlie iiostocula.i* enp forms a 
tootli which is sepai’a.ted by a triangular sinus from tlie supra- 
ocndar eave, which last is armed with a, small spine ; rostral liorus 
elongate, each armed with twm suheijual spines. In tlie adult, 
the postocular cup is separated from, the supiuocular ('ma'c only by 
a closed fissure. Tliis indicates that .Ah m'puUfh'a is generically 
removed from tlie other Haxioldes and should' lie filaced in Uio 
Beiglibourliood of Llssci Leach (Zool. Misc. voi. ii. IBIT), p, 69). 

Subfamily Scliizoplirysinas. 

Sc'HizoPHRVs BA.MA (Herbst). 

Cancer ckma Herbst, Naturg. 'Krabbeii ii, Ivrebse, voL iii. 

part 4, 1804, p, 5, pL ,59. fig. 5. 

^BcJdzopJirys clcmia Miers,. Challenger,' Kept, vol^ xvih part 49, ^ 
1886', p. 67. , Alcock, , Joim. . Asiat. Soc. 'Bengal, vol. Ixiv'.' 1895, 
,'p. 245 and synonymy, ' but 'not /^cAhopkrys ni^pera p. ptC 



FROM THE MONTE BELLO ISLANDS. 


663 


Milrie-Edwai'ds, given in Kossmanii’s synonymy ; Ulus. Zool. 
‘ Investigate)!*/ Crust. Part vi. 1898, pi. xxxv. figs. 2, %:i. 

Uinler stones in ‘lagoons’; Monte Bello Islanels; June to 
Aug., 1912; No. 114: 1 J juv. 20*3 mm. long, ineliullng rostrum, 
14 mm. wide. 

Idiis specimen already shows the second oi* posterior spine on 
the outer margin of the rostral horn; it is considerably smaller 
tlian tiie anterior spine. It is not shown in the ‘ Investigator’ 
figure. 

J)ist7'lhf{fw7i. Straits of Malacca {AlcocJc ) ; West Australia, 
3 to 5 fathoms (J/iers). 

Fa,mily Parthenopid.e* 

Parthenope (RhinoIjAmbrus) pelagica (Riippell). 

Lcmibrus (lUihioIamhms) pelagicas Alcock, Jour. Asiat. Soc. 
Bengal, vol. Ixiv. 1895, p. 267, and synonymy. 

Home Lagoon, Ilermite ; June 13, 1912 ; N'o. 103 : 1 d*. 

Special locality not given : 1 d . 

Order STOMATOPODA. 

Protosqtjilla trispinosa (Dana). (PI. II. figs. 11, 12.) 

See Borradaile, in Willey’s Zool, Results, Part ir. 1902, p. 400. 

Dredged off Ilermite, 3 fathoms ; in hole in piece of rock ; 
July 7, 1912; No. Ill : 1 $. 

j!>|:)ecial locality not given : 1 2 5 variety. 

Length of larger specimen (variety) 41 mm., of smaller speci- 
men 25 mm. 

The smaller specimen agrees with Borradaile’s amended 
deseri|)tion and figure, except tliat tlie fourth abdominal segment 
is corrugated much as the fifth is, only more faintly ; the sides of 
the first, second, and third seginents are also lightly carinated 
with tfiree or four smooth ridges. 

Tlie I'lrger specimen, which I take to be the same species, has 
some curious differences. The fourth abdominal segment and the 
sides of the first, second, and third are nearly smootli, wliich 
brings the specimen nearer to Borradailels, which was of tlie 
same size. Tlie fifth segment is bordered posteriorly by fine 
spin tiles. On the sixth and seventh segments, the spinules are 
shorter and stouter than in the small specimen, telson considerably 
wider than long, it.s three knobs less circular than in Borradaile’s 
figure and in our small specimen, the outer knobs pear-shapeti, 
the inner one siibtriangular; the marginal lobes are not curved 
inward and ..are separated ' by ■shorter slits .than in the ''sm.a,ller' 
specimen ; there is a carina parallel to tli© lateral margin, armed 
like the ma-rgin with, spinules. ■'■.■■.' 

f7o?o^/yr-war^f?lf6^;•■■'-Tl.le,\s|)ecimensare|>reselwed iii'formalih.and 
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glycerine. The loi'gei* one has small brownish spots r(?gi:ilar1y 
arranged in transverse rows : two pairs on tlse ca,rapa,ee, one pair 
anterior, one pair more widely sepai'ated, at tlie inirldhy sind a. 
row of four on the posterioi' lialf ; a row of four on tlie sixiii 
tlioraxac segment, and the first, tliird, and foiirth a.litloiniujil seg- 
inents; a row of two on the second, fifth, a,nd seventh abdomiujil 
segments. Knobs on telsoii olive-green, mottled. IJropods with, 
£1 liroad ba.nd of reddisli-lirown a.cross tlie middle. Swollen part 
of chela wliite. The spotting of the smaller specimen is not so 
distinct and tliere are in fiddition ma.ny liner, l)ranched spoils 
down the middle of the anima.l, much as in Eorradaile’s figure. 

Gonodactylus chiragra (Fabricius) va.r. smithii Poeotdv. 

See Borradaile, in Willey’s ZooL Besnlts, Part iv. lf)02, p. 400. 

Home La-goon, Ilermite, under rock ; Jidy Id, 11)12 ; Ko. 1 17 a : 

1 ?• . . . \ . 

This is the va-ilety (Bori’adaile. loc. in whicli tlie lueels of 

the sixtli abdoiniiial segment and telson are (lonsidei-aldy com- 
pressed ; tlie keels of the sixtli segment are {irodnced vvithojit, 
constriction into long spines ; the upper edge o,f the middle k{:Md 
of the telson is produced backward iutoas|)ine; and tlie flu kes 
of tlie anchor a, re formed by two narrow ridges lainning foi‘\vai*d 
from tlie hinder end of that keel. The dark spots on the lirst 
five abdominal segments are not visible as the whole bo(ly is very 
dark in the preserved specimen except the swollen part of the 
chela?, that of the man us being a deep blue, and of the dactyl us a 
pinkish-red. 


EXPL,ANATION OF THE PLATES. 

Plate I. 

Fig, 1. Terielimmm hermUensh, type side view, X 2. 

2. PmHcHnienes hermUensu^ type $ , rostrum, side view, X 5.|. 

3. Pfirk’limenes rostrum and auteiuja;, dor.sul view, X b;. 

4. Phalamita dispar^ type dorsal view, X 2. 

6. J-ctfsa glandifera, type dorsal view, X 3, 

6, &lppdi)XimiJms ej/nibifei\ ^ , dorsal view, X 2. 


'Pr,ATE II. 

Fig. 7, Ghiptoxanthm Cirmhifer, type ventral view, v 2. 

8. showing outer surface of chela of largest X lb 

9. Naximdes serpttMf'era, young, first stage, X 12, 

10. young, second stage, X 12. 

11. ProtosquU'la trisjpinosaf ^ , dorsal view, X 2. 

12. P?’o^os(iuilla trispimsa, , 2 , dorsal view, X 3, 
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37« lle|)ort on Mollusca collected at the Monte Bello 
Islands. Tom Ihedale 

I lleecived ALircli 18, lOl t : IJuud d une 9, li)14.] 
(Text-figure I) 


Index. Page 

(biographical rohitionships (565 

Lis( ()1 Slu.'lls collected 6(56 

S3'st(!matic : — 

Kuliiua viontagucmui^ sp. n G72 

Siibiiliiria vionteljelloeuslii, ii 67S 

Scaphelila hedlej/i^ uoiii. nov., for S. retiealata 674} 


Tlie small collection brought back by Mr. P. D. Montague is 
still of miicli interest on account of the geographical position of 
tlie group. 

lied ley, in tl ie Proc. Linn. Soc. IST.S.W. vol. xxviii. pp. 876- 
883 (11)03), introduced dirisioiial names to indicate the different 
faunal elements recognisable in tlie Marine Fauna, of Australia. 
He deteniiined four primary divisions, to which he gave the 
names Adeia/idean, Peronian, Solanderian, and Dampierian 
Begions. limits of tlie Axlelaidean Eegion were noted as 

prchta.bly lieing Wilson’s Promontory in Victoria and Geraldton 
in West Australia., embracing the whole southern coast of 
Australia and round the south-west corner. The Peronian 
lie^gion (lesigiiated the East Coast from "Wilson’s Promontory 
north to .More ton Bay in South Queensland. The Solanderian 
Region was given to the remainder of the Queensland coasti 
nox'tli wards to Torres Straits; whilst the Dampierian Eegion 
extended wa:;‘stwar(ls from Torres Btraits to Hoiitiiiann’s Abrollios, 
sca.rc(iiy noi'th of (.Geraldton, West Australia. 

Yeiro (iri’ans. .Eoy. Boc. Boutli Austr. vol. xxxvi. pp. 202-205, 
1912) lias now given a listof ccxinmoii Geraldton and li(>iitni;.i ini’s 
Alu'oUios iiiiiriiie nHilluscs, which have been clearly sliown to 
liclong to the Adelaideaii Eegion, as out of a total of 150 s[KK']es, 
71 per (amt. W(ire iils() foiuul in Bouth Australia. This suggi'sts 
that the limit of tlio Adelaidean must be placed nort/h of 
J'f'oiitiujinn’s A.hrollios, and I can now show tliat fmv A.delaidean 
forms extend as far north a.s the M ontiO Bello Gronp. 

lledlt^y ;rec(3ntly catalogued ' the, Queensland. Miu*ine Mollusean 
Fauna (.Proc, A.,ustr. A,ssoc.. A.dv, 'Bci. Brisbane, 1909,' pp, 343- 
371, & 809-810), when he mentioned over 1800 species. Very 
Aiumerous axiditions, have since been Blade. 

Ho list 'x:)f' Mhsst. Austral kit Mjxnne Mollusca is know,n. to, me, 
but it would be of great advantage to'.zoogeogiaphers were sucli, 
when pi'epai'ed, shown under Hedley’s regional na.,mes, ' , 

* t4ominiinj,eat{Kl hy ' .1, Gah,ditseh,, M.,A., F.R.S., BtZ.S. ■ 
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The present collection only numbers forty-four species ninl 
it is typically Dampierian ; only one Aclelaidea.n form, 
anermm Laiiiarck, oeciirriiyii: in it. The noineiud;itiire ;umI 
sequence of species hei‘e us 0 <l are based upon Hedley’s Qiieenslaini 
List above noted, the few altei.*a,tions ina,de being a.ecom|t:inied l*y 
notes which I submit to Mr. Medley’s consi<lei‘a.ti(.>n. .hor it must 
1)6 acknowledged that all work on Austral ian mollusc's lias 
been rendered easy by the unparalleled energy displa}'e(l I:)y 
Mr. Medley, ainl his knowledge of the litera,tur 0 and foi'ins is 
so complete that I know I am more likely than, he to haAa3 
erred. 

In the Britisli Museum there is preserved a collection made at 
the Monte Bello Islands and presented to that Institution hy 
Mr. T, il. Haynes. This collection lias not been determined, and 
includes about fifty additional species. I lia.ve not imd tim<3 iio 
investigate tlie nomenclature of these forms, Imt as far jis zoo- 
geographical relations are concerned they seem to conliiMn ibe 
present collection in its entirety. 

In the following List I note the wmrd Bolanderian a, gainst a.l! 
those included in Medley’s Queensland List : — 


Arcafiisca Bruguiere, 1789. Solanderiaai. 

MaUetis malleus Linne, 1758. do. 

Ostrma ciicidkita Born, 1778. do. 

Cklamys raclula Linne, 1758. do. 

,j squammus Gmelin, 1791, var. 

„ lentiginoms 1853, var. do. 

Xbuci Linne, 1758. do. 

„ Sowerbyq 1843. 

,, fragUis Chemnitz. 

Modlolws 1844. do. 

Cardita mcrassata Sowerby, 1825. do. 

Ckirdkmi dmpuchmise Reeve, 1845. do. 

,, tiuedo Linne, 1758. do. 

Trklaena elongata Lamarck, 1819. do, 

Aniigotia tlara> Dillwyn, 1817. <lo. 

Faphia liter ata, Linne, 1758. do. 

A cmithoqyleura spinosa Br ugnhu'e, 1792. d < > . 

„ gemmata Blainville, 1825. do. 

lleeve, ^ <jo. 

,, varia Linne, 1758, var. do. 

Tiwho squmnosus Gray, 1847. d(». 

Akritaralbicilia 17 5S. , do. 

Acmma ^saccharnm Linne, 1758, var, do. 

MidimO) montagiLeana^ 
iS'uhularia montehelloensis^ sp. n. 

GgmaUum aqimtile 'RemOi, \%i4c, do. ' '. 

Linne, 175’8, ' do.' 
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fjypnna, eaputserpevUs Liune, 1758. 

Boland er 

„ cmirica linne, 1758. 

do. 

,, ipflhulrica Bor.n, 1778. 

do. 

,, ivrom Li line, 1758. 

do. 

,, erro‘)ies J.Jnne, 1758. 

do. 

„ nif/jieta Linne, 1758. 

ilo. 

Scff.'phdla ■roi/va Gmelin, 1791. 

do. 

,, ::ebra Leacli, 1814, var. 

do. 


hedleyi^ noin. iiov. 


Vohdri obliia Sinitb, 1909 {-^znorrlni riiict.). 


A ')icUla elongaia Gray, 1847. 

do. 

Co')ins a/ih(3nio'}ie Lamarck, 1810. 


Arenlao'ia sut/uralis Lamarck, 1822. 

do. 

Rh.Oilosloma aarls-felis .Bruguiere, 1789, 

do. 


Ihdlarm c<dAmdMlaris Menke, 1846. 

Xote . — As i‘egn,i'(is generic (ierioininatioiis I would consider tlie 
following’ a.lterutions prefei’alde : — 

(kmlmm tmedo slioidd be Fragani imedo, 

A.nc\Uii elongaia „ xinialda elonga.ta, 

A/rcidAiria sutmrdis ,, Alectrion siitm'alls, 

spCHvies noted seem to diller sntliciently from the types of 
tlie geneni first nnmed to merit geiuM'ic (listinction. 

CardMa mc7^{is,mk6 Bowerby nnd (Jypnva cajmimrjmiih Liiine 
(KHMir in Yerco’s (lerMldton List, Init as both are ma.rked a,s >not 
occurring in Bouth Austi*a,lia,, tliey ai,'e obviously sbiagglers fi'oia 
the nortl), a.ud pro])a,bl 3 " tliere reach, their soutliern limit. 

It will a;t once be oliserved that almost all the sj'iecies occur 
also in the Bolanderian liegion, whilst it is certain that some of 
those not st> marked do occur there, e.g. Lima m:idU.cmta.-ta' 
Bower] >y *". 'rhe element eliaracterisiug the Dampieiiaii Itegicm is 
not well marked in tlie present collection, tlie only notable species 
btu'ng the ScwphdLvj Init it must again be oliserved tliat tlie 
Adthaiilea-n element is filinost completely absent, which fa.ct is of 
some importance, 

Ai'oDioLUS irrriL'i'rpiN'AiiiJM Hanley, 1844. 

Under this name I include specimens whicli I compared witli 
the |>r(^sumptive type specimens in the Jlriiish Museum. J, how- 
evei', (^a,nnot see any difierem^es worthy of consideration lietween 
tliese rnnl tlie iype (|)resumab,ly) specimens of Modwla nieicalfd 
Hanley, ' ' ' ■ ' 

■ In the Proc. Zool. Boc, (Loud.) 1844, pp. 14-17,' tliere is a 
pai'ior eiitiiled ^UDescriptions of a new species of Wlytilacea Ac.,’'’ 
l>y Bylvanus Hanley., This -paper was 'read Peb. 13, 1844,', and 
publisluHl in July 1844. On p. 14 is described ALod/iola nieiadfei 
from. “ Hub, '^,"M,us. Ouming, Hanley and on p. 15, .if, fMli'jfypL 
fiaruvi f.i‘om, “Hab. Zebii, .P'hilippinarum, Mns. Gaming, .Haiiiey.” 

.1 noto.tlmt 1'1'odley (Meai;Austr,’Miis* iv. 1902, p.309) tin’s as simj'dy.a 

variety of lm(z Liiin^ 175S, which would account for its ojnisHioii from hi« 
(luwiJHland .bisfc. 

■,Peoc. ,2iuo'L,;Soc.— 1914, .No. XLYI. 
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If this were tlie first introduction, M. taeimlfei Inis |)rioi:’ity, bifi' 
in Hniiley’s ‘ Biwilve Shells,’ these two species nve. agn-iu (lescril)e<l 
and figTired. The locality given for both species is the i,;dvilip|)ine 
Islands, and tlie specimens a, i)(.)ve noted from the (filming (jollectyi<,>n 
are so labelled. Both names appear on i^ho sii.m(.‘ psige, tmt lavre 
again M. nietcalfei appears first. According to the data, given 
in the Introduction to tlie work this pa.ge appeared in 1843! 
Wbicliever a;ppea.red fir.st, I conclude that fi/. rnetmifni, would 
claim usage in preference to M. pMlipphiarum,. if it be conceded 
tliat both species were described from the same loca.lity, tliere 
cannot be tlie slightest liesitation in accepting tlie identity of 
tlie two species, the very slight difierence in form being almost 
certainly due to age. 

Antigona it aba (Dillwyn, 1817) 

In illegally rejecting Cytherea of Bolteii 1798 and acctepting 
ArhtlgoMi Bcliiimacher 1817 in its stead. Jukes- Browne ( Proc. 
Malac. Soc. (Loud.) vol. xi. p. 70, 1914) has unwittingly selected 
tlie most a.ppro[)riate mime. Por a valid reason foi’ tlie rejection 
of Bolteii 1798 exists in the fact tliat tliere is a, prior 

Cytherea of Fiibriciiis, Ent. 8yst, vol. iv. p. 413, 1794, as well as 
a Cythere (), If. Miiller, EL.itoino.stra.ca, p. 63, 1785, This was 
unknown to Jukes- Browne and overlooked by Dali, lledle}^, 
and Suber, wlio have recently used Bolten’s name. Accoi'ding to 
nomenclators, Antigona Schumaclier 1817 was predated by Anii- 
gonm Hubner 1816, and hence, according to British usage, 
invalid; but Sherboni has vsliown that Antigonm was not 
published by Hiibner until 1820, leaving nna.ssaikbla. 

This detail was also unknown to Jukes- Browne as to most 
nialacologists. 

A.canthopleura spinosa (Bruguiere, 1792). 

Speciinens of large size were obtained, and the.se seem inter- 
esting on account of the southern distribution, this being the 
furthest south record 1 have traced. 

Acanthopleuiia gemmata (Blainvillcj 1825). 

For the past five years I have been studying the forms of tlie 
genus Accmthopleimt^ especially with relation to tho.se grou|)ed liy 
Pilsbry (Man. Ooncln v.oL xiv. pp. 221-226, 1893) under tlie .name 
Acmithopleimi spimger Bowei-by. Tin's would seem an a|>pro|)riate 
place to note generally the points inised. 

Hedley has accepted for the species name Liiirte's Chdton 
actdeatus, but I ;a.g,ree wdth’ Pilsbry in rejecting tliis as indeter- 
minabie, Pilsbry, however, di.scarded gennmmUm Blain vilh? 

(.Diet. Bci-.I^Iat. vol. xxxvi. p. 544, 1825) 'and selected CkUon 
\^7imger Bosmvhy (Alag.’ 'Nat. Hist. 1840, p. 287, Bnppl pi. xvi, 
fig. 2) instead. , . ■ . ' 

* [The pareiitliGses around the names of authors placed after sdentiffc hairies in 
thi.s paper are used in accordance ■ with Article 23 of the Tiitcr national Rules of 
Xoinenclature (.Proc, 7th liit. Cong-; '.Boston, D07,' p, 44 (1912)).— EmxoEj ' 
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1. can sec no flaw in ,Blainvii.le'’s description, and tlie locality 
.New ,B..olI[ind suggests tl.iat it iniglit b.ave been brought lioiiie 
Torres Bt.raits where it was very coninion, or it might even 
.ha.ve been collected by Peron and Lesneur at Shark’s Bay, West 
Austraiia, wlu'iice Idiiele (Die Fauna Siidwest Aiistra, liens, 
vol. iii. p. 698, 1911) has recently recorded it tinder the name 
A(xi7ith/>ple-nr(.t sphdger Sowerby. 

Sowei'l)y;s ChMoii sphtigei^ was of unknown locality, and the 
figure is somewliat abnormal as to the length of the spines on 
tiie girdle. 

Pilsbry inehided A. splnlger Sowerby in tlie typical siiligenus 
(.1, (Bruguiere) being the type of tlie genus) and proposed 

a nevv subgeiuis d (Nautilus, Jan. 1893, p. 105) for 

fVn horbotiiem Desliayes, admitting Ch. hrevisplnoms So\verby 
as distinct from tiiad speed, es l)ut referable to the same snbgenns. 
16iese tw(.> are practically from tlie same locality, and typical 
sp(‘cimens prove their identity. 

From the .11(3(1 Sea comes a form whicli lias just as commonly 
biM.vn referred to AA* >iphvi{)(xr'’ as to any other species, Pilsbry 
making note of tliis. I ha.ve examined many specimens, and this is 
uiidoubtedly referalile to the species brevlsplnosa, hut as certainly 
suhspe(*ifi(‘ally sejiarahle. Tliis form, which should bear P^oche- 
hrune’s name completel}' breaks dovui any subgeneric 

distinction l>etween hreclspinosa and g&mmata; but the latter is 
just as clea.rly siihgenerically recognisable when contrasted with 
.spmosa, 

Pilsbry included Gh. Barnes under Acanthopleimi^ 

tliough forming a. suligenus {Mesoto’rmvra^ Nautilus, Jan. 1893, 
p. 103) for i1. 1 would reject, this speedes from the genus, so that 

ray genus Ac.aitihophiira would read*. — 

,A('.'ANTllO,rL,EnKA. 

)S 1 1 l)gen \ IS . I, (Xiu fJiOplH tua, 
s/i Inosa Br u gu ie re . 

HubgeiHis 

}m\rlHpinom Howerby 
( = horhouim Desl i , ) 

with several subspeades, 
gtxnniifia Blain villa 

{^‘^HpimgHr Sowerlw) 
with sei^eral subspecies. 

Rubgonus Maugerki. 
ijranalata (hraelin. 

] must note thalv dissection of the type of Chiton mmiinghami 
Ibanuy doscrilied from ‘‘ Australia,’’ proves that sliell to be 
ititad.iiol with and tlie lo(.udityincx,)rre^^^^ 

Turbo squamosus (Iray, 1847. 

Hedley i.ncluded in his .list a 1846. ; 

In the ^eii-.schr. fiir Malak. (Menke) 1846, p. 98, Philippi 

46* 
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described Turbo ImneMosus. In tlie Concli.-Cji.]). ( Ixiisti?!*) 
p. 41, Philippi figured this species, luit rerin.med it Turbo 
as his former mime was preoccupied by Brcxlerip. This woiibl 
seem to be the entry quoted by Medley, the tii^lepiige ^ot: tlH^ 
volume giving 1846. In tlie British. M,useuin. copy ot tl.iis 'wor,k 
the dates of publication have been collated, as the iiitlcpage da1:.e 
referred only to the f.i*st few pages. I there find that page 41 
appeared in 1847. 

Gray, in the Karr. Surv. Voy, ‘ Fly,’ voh ii. p. 369, fig. 8, ])l. ii» 
1847, described the same shell from Port Essiiigton under the 
name "Turbo sriuamosus. There is no cpiestion of priority, liow- 
ever, as there is a prior Turbo/oliaceiis Gmelin (Syst. Nat. p. 3602, 
1791) invalidating Philippi’s name, 

I liave noted tl,iat Peeve (Oonclu Icon. Turho^ fig. 17, 1848) 
gave the name Turbo laminifhuts to the same, species, and tlia.t 
specimens from Toixes Straits wein independently iiainod Turbo 
foliaceus by Horn] iron and Jacquinot, wliicli name was pnblislied 
by Koussean in the Voy, Pole Sud, vol. v. 1864, p. 6(.). fiTie 
figures (Moll. })1. xiv. figs. 34-37) may liavo been issued earlitng 
but I have no data, find tlie invfdidity of tlie name oliviates finy 
inquiry. 

Acmjsa saoch ARINA (Liiine, 1758), var. 

Under the above name I have included two specimens. 

In his Queensland List Medley admitted two species of Amima' 
under the names, Acmcea costata Sowerby 1839, and 
mccJiarma Linne 1758. "Wby the former name w^as used I cfinnot 
say, fis in the Proc. Linn. Soc. N.S. W, 1904, p. 189, Medley Inmself 
went into the matter of the nomenclature of the Sydney sliell 
knowm as Acmxm costata Sowerby and endeavoured to pi'ove tlia.t 
name inapplicable, and that the correct name was Acniwa aUi~ 
costata Angas (Proc Zool. Soc. (Lond.) 1865, p. 56, pi. ii. fig. 1) 
given to a Boutli Australian form. I liave not seen any coutro™ 
version of Medley’s a,rgmnent, so with the lielp of M'r. (h (b 
Robson, of the British Musenm, X tiled to deal* the luatt-cr 
up. Working at this group Mr, Robson recovered tlie spe- 
cimen from which the figure of LotUa'l costata Sowei'by (ZooL 
Beechey^s 'Voy. 1839, p. 147, pi. xxxix. fig. I) was prci|:)a:red, and 
it pi’oves to have the data “ Arica, Peru ” on tlie lui.ck of tlu^ 
tablet. It is obviously not the Australian shell, and tliis disiHivery 
absolutely disposes of Sowerhy’s name fis referable to tlie Sydney 
Acmma. 

The same species occurs in South Queensland, Imt in North 
Queensland it is replaced by a different species, wJiich llialby 
catalogued as Acinrm smcharina Linne 1768. At Port Curias 
I collected a series of specimens, and the deterniination of the 
name to be used has caiised qiiite a lot of trouble. 

/ ■ Mr. Robson has investigated the' question, of the typiy locality 
of Linne s Acmem saeckarma and. has fixed this. as tlie Piiilippine 
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islands. This is uecessaiy, as tliere can be no question due 
to the wide riini^e of the species, it can and must be divided into 
subspecies. In tlie latest Mono^u'aph of the family, Pilsbry (Man. 
C-orudi. vol. xiii. p, 49 et seq,, 1891) did not determine these but 
a,<lniitbed. Aenum saccharina Iji.nne, quoting as a Bynonyni Patella 
Imix lleeve ; p. 50, var. siellaris Q. & G-., giving as synonyms 
st(Ma, .Lesson {i.inl I octoracUaia Hutton, and. naming p, 50, vai*. 
pmqAexa nov',, iroiti Australia, quoting under this name 1 stellaris 
idee VO a,nd octoradlaia Hutton. He accepted Sower by ’s name 
cmkita for tlie Australian shell, synonym ising with it Angasts 
altieostata. In tlie Proc. Linn. Soc. N.S.W. 1904, p. l88, 
l [e<lley |)ut on record that Pilsbry’s var. perplexa was absolutely 
11, iittoids and that this was a valid species. There 

ca,!i he no question about this, Imt Hedley accepted Ilubtords 
iiauie, wliei'oas he sliould have chosen Pilshry's, as Hutton’s name 
wa.s inva,iid,ated by Patella octoradiata Gmelin, Syst. Nat. p. 3699, 
1791. 

B liter, reviewing New Zealand Acmfcidie (Proc. Malac. Soc. 
(Lond.) vol. vii. pp. 315-326, 1907), recognised in Patella stella 
Lesson (Voy. ^Goipiille,’ vol. ii. p. 421, 1831) the shell commonly 
known fis cmiAcala, 'lliittori, but the form Hutton named, 

witih suhsjiccilic rank. He also pointed out its alliance with the 
Australian, .1. aliicoxtata Angas. The New Zealand species is 
certainly specilically distinct from every form of saccharina. 

At the sa.me place Suter admitted octoradiata Hutton, and 
placed tliese two species in a subgenus GolUsellma. This lurme 
WiiH |)ro posed by Dali (Amer. Journ. Conch, vol. vi. p. 259, 1871) 
foi’ his section B, whkii (.‘overed sacclmrma Liniie and hormmsis 
Peeve. In tlie Voy. de FAstrol., Zool. voI.iii. pt. ii. p. 349, 1835, 
C^hBiyaml Gaimard introduced tlieir genus FateUoida for soutliern 
.Limpet dike forms with distinet anatomical features. In 1847 
Gray designated as type P. rugosa Q. Ss G., and as this is one of 
the oidginal iin.unbers of the genus this selection must stand* 
1' suggest that ./b rugosa Q, & G. is a member of the present 
group, and that PatdloMa (Juoy and Gaima.rd should displace 
(MUmUlrm I)n.IL The group is well defined and easily, recog- 
nise. l.)le* 

FatdkMa sUUaris Q. cfe G; for a New Ireland sl'iell, wliieli is 
certainly not iih^.ntical with the Nrirth A.nstralijin form, is invalid 
on a.ceonnt of Bolteivs Patella stellariB (M us. Bolten. p. 12, 1798) 
givam to a. ilillej'ent form of A, saccharma. 

Patella kmx Reeve was described from Ja.|:>a.n, 

Oblieiv early names given to ^sY^ccAo-rm^dike shells are all in- 
a.pplicalile to' tlie Australian form, which is tlierefore unnamed. 
Tliese differ a|->preciably from typical specimens, whether specimens 
from M^outo Bello ■ Islands, Port ■Essington,. Cape York, or . Port 
Curtis are contrasteil, and I' therefore note tliem as J, saccharina 
'Linne, var. , ' 

, Ve.ir.o referred the shells from 'Bouth- West Australia,. to A. aliP. 
cnstoila, '.and/ 'speciinens da. the British ■Museum' labelled' West 
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Austra.liji .Tiiel Swan Rivei*, West A.'u,si'.rali.‘i, eoiifirin. tin's 
position, as ttiev closely approach the Soutl.i-Ea.st A.ustralijin s| H:'H:vies 
and a, re very dilTereiit from any form ctf Acnum saa^Jmrma. 

These sketcliy rerna.rks must, well sliow the (.'-ontiision that; e,xistuS 
in this family, and the 'urgent rieed of a skilful and carehd 
I'uonographer. 

My notes w-ould read ea.sily if snnim.a.rised thus: Aeirw^a 
saccharina Liiine, Type locality, Philippine Islands, divisible 
into subspecies : Patella lanx Reeve, Ja,pan, oue valid name. 
Fatelltnda steMaris Quoy & Ghrimard, New Irehnid : form prol)ahly 
recognisable, im.me invalid. Subspecies ranging fi’oni Cla.pe Yoi’k 
westwards to Monte Bello I'sla.nds and soutli wards to Port 
Curtis, recognisable but unnamed. 

Acm/m .satY'Afoaar/, var. per pie, Pi 1 slay is a distinct speca'es, 
corninoidy called Acmaai octoradiata Hutton, but IIutton"s uaiue 
is invalid. 

Acnum alticostata Angus is the name foi‘ the Sydney shelf, 
whicli ranges southwards through Bass Straits and then west- 
wards to (leraldtoii, West Australia, a,nd this is (|uite a valid, 
species. Sowerl)y^s Lottia ? costata (type pre.served in tlie !b‘itish 
Museum) came from Arica, Peru, a,nd lias no connection witli tlie 
Austral ian shell erroneously so-called. 

Acma^a Stella Lesson, from New Zealand, is closely allied to 
A. alticostata Arigas, but is certainly separable as a distinct 
•species. 

The group is well marked and lias been elasse<l under VollP 
sellina Dali 1871, but Quoy and Gaimardks genus narne iV-fisWry/Ar 
seems to claim usage on account of Gray’s designation of P, rfujosa 
Q. & G. as type. I regard this species as certainly i*eferalde to 
tliis group, 

E'ULima montagueaxa, sp. n. (Text-lig. 1 .A, B.) 

Shell of medium size for the genus, thin, smooth, solid, glassy, 
imperfora,te, not translucent, variced, maiyv'-whorhal, sutuia^s 
impressed. Colour milk-white. In sliape it is sliarply (amical 
wdth the spii*e sornewha.t tending backwards. The largvxst, spe<*imon 
lias tlie apex missing, but fourteen whorls remain. Tin* m^xt in 
size, wliieli 1 select as the type, has the apical whorl soiiH‘v\’hat 
bulbous and succeede«l by fifteen wlioris, tlie basal thr (‘(3 or four 
whorls showing a. peripheral keel. ya.vic( 3 S I'egidairly succeeiliiig 
and aii van cing spirally can be observed on the last' ten whorls ; 
on the spire whorls tliese are too inflistinet for recognition. 

Aperture obliquely pyriform, outer lip simple but not tliin, 
base somewhat contracted ; columella stcaiglit and reflected as a 
slight callus wbicli extends across the body- wdiorl to join tlie 
outer lip at the posterior angle. 

-Length of type 17*5 mrn., breadth 5*5 mm, 

■ Hahitat , 0# Hermite Island, Monte ' Bello G'roiip.: '/.'Dredged in 
4 fathoms 
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Ilmiarhs. Melanella Bowdich 182*2 lias been sliowri to liave 
priority ovei* 'Risso 1 826 ; but as the type of the former 

is^ a ** inioiptHicked species it has been suggested that tliese 
might 1)0 separa.ted geiierically, au<l Enlima might be retained 
witili tiio con veil i'.ioiinl usage. 

1 liave not yet examined tlie type of Melanella, but Austra- 
fjisian ‘‘ hiimpbacks ” seem to have apical featimes very distinct 
from species of Enlvma occurring with tliem. 


Text-hgiire 1, 



A* Su!c‘ v’unv of Enlitna monfaf/nmna sliowhig latrriil ascfnidiiig’ varices, 
B. hrtiat view of Mnlma montai/nmnn. 

( L A’ H h )( I ar ui m o u t eh ell oenit m* 


HiiBtJLAKiA MON'i’EBELLOEX'Sis, sp. lu (Text-figure ]' C.) 

Bheli small, thin, not tiTiiislucent, slender, aciculate, inrper*- 
forate, glossy, wliite, many-whorled, smooth, A„pex veiy slender, 
tlie apical wiiorl minute with sixteen succeeding whorls, the 
sutures' indistinct but followed by a transparent band, tlie 
remainder of tlie, vdiorl milky. . 

The last whorl has the periphery rounded and varices do not 
appear to be present. The aperture is oval, anterioi’ly broadened 
and subchannelled ; columella truncate, advancing obliquely .'and 
slightly rcflecded as it callus extending across the body- whorl. 

Length of" type,, 1 2\6 breadth B mm,' 
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Habitat. (31f Hermite Island, Monte Bello Group. Dre^lged in 
4 fatlioms. 

Eeniarks. A vague resemldance to Eallma acimla (loald may 
account for the ])revious non-recognition of tins species. Tryon 
(Man. Ooncli. vol. viii. 1886) synonyinised with that species, 
aeicidata Sowb., pyrcmMlaUs Bowb.j jind vitrea A. x\.d., an in- 
coiignioiis coinbination needing no criticism, but since that time 
little work appears to liave been done on this group as regards 
Indo -Pacific species. 

Tryon placed tliese in Eidima in the section Stihidwria Monte- 
rosato, wdiich iia.me was proposed to replace Zeiostraea Adams, 
which was considered preoccupied. As there is a' {nior Leio- 
stracus as well as Liostraca and Liostraciis, I would agree in 
rejecting Zeiostraea. 

This species is not a typical SiibulaHa, but might be ref (ar- 
able to Aloiiterosato’s section Acicidaria, lait tliat name is pre- 
occupied. 

Katica vitellus (Linne, 1758). 

I had determined the Monte Bello shell as Zberita rufa Born, 
and noted its absence from Hedleyk Queemshind List, before I 
received my friend’s latest paper (Proc. Linn. Soc. N.B.W. 
voL xxxviii. 1913), where on p. 299 he recorded this species fi'oni 
Palm Island, Queensland, and noted that the correct name for 
the species was as given above. 

SCAPHELLA ZEBRA Leacli, 1814, var. 

The shells do not agree with typical S. zehra^ from the East 
Cloast of Australia. In the British Aluseuin, similar shells froin. 
West Australia were named S. elUoti Bowerhy. Upon investi- 
gation this name was found to ha.ve been given to a North 
Australian shell (Journ. de Conch. 3rd ser. vol. iv. p. 338, 1864; 
vol. V. p. 25, pL iii. tig. 19, 1865), and the figure did not agree 
with West Australian examples. As far as I can trace, no 
lias yet been given to the ’West Australian shell. I, bo\vev<M‘, 
forbear its nomination, and in preference record it as Jil)ON’e ; 
it cannot be called A. turneri, as the figure of Vokda Umiari 
Griffith and Pidgeon (Anim. Kingdom Ouv. vol. xii. Moll. ])1. xb 
fig. 1, Index, p. 601, 1834; no locality given) sliows quite a 
ulifferent' shell, 

Bcaphelba hedleyi, nom. nov. 

Scapkella reticukita (Reeve) does not appear in He«llev’s 
Queensland List, but was added to that faaina by Shirley (Proc. 
Roy. Boc. Qiieensland, vol. xxiii. p. 99, 1911) from the Gulf of 
Carpentaria. 

g The 'species was described ]')y Reeve in the Ib'oe. Zooh Soc» 
(Lond.) 1843, p. 144, under the mime 
'■' figured in the Conch. .Icon,., IWaAo sp. 25, pi. xi,: figs, 25, ■'a-'A 
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l.liafc iRime, liowever, IlkI been ]>reviovisly iitililLsed hj Liiine 
(Syst. Niit. rdl'.li ed. p. 1190, 1767) and. Marty.n (Univ. Coiielu 
vol. iv. 1265 1787), ainl as I have noted no syiio:nymy I 
pi'opose to :ri3ii}MU,e Ileeve^s species ns al)Ove. It gives me grejit 
p!eiirtiire to a.ssociate with, such a !.)eaiitiful shell the name of my 
frifc'iid Mr. C. tledley. Sowerby's V. gaMiffi, descrilied from North 
Anstrjxlia,, diffei'S in sl\ape as well as colora.tion, and I know no 
other s[)ecies tluit can be compai^ed with this. 

Conus anemone La, march, 1810. 

In Ills latest paper cited above Heclley (p. 307) gave some notes 
on this species, observit,ig that the West Austra,lia,n shell seemed to 
be typiesd. and noted it from Port Essiiigton and also Tasmania,. 
M'y specimens from Monte .Bello lsla,ndsa,gree with his conclusions, 
so I anticipate that V^erco’s Geraldton record would also agree, li 
it 1)0 concefled that the East Australian sliells ai’e only sub- 
specifically distinct (my own shells from Sydney, New South Wales, 
and Lord Howe Island agree ’vvith Hedley's renmrks) then the 
iiamevS to be used would be 

Comts anemone Lamarck. North, West, and South Australia ; 
of which (7. novaihollanddce A. Adams is an absolute synonym ; 

and 

Comis maculosus Sowerbv. East Australia and Lord Howe 
Island ; 

with juhesii Beeve, maculatus Sowerby, and rossiteri Brazier, as 
absolute synonyms. 

Eiiodostoma atjris-felis (BruguiiJire, 1789). 

Tlie genus name here used was in trod need by Swain son, Treat. 
Mvduc, pp, 208, 344, 1840, tlie species cited being cq/fc« Cliemn. 
120, f. 1043 ; jrdnda Eer. Tab. Svst. 105, n. 24; nnd nMclens id. 
ib. n. 26. lit the Tab. Syst. Moll. Eerussac, p. 100 (or 105) 
included fabida in Aurietda ((Jonovulns)^ ainl tiien |)r(>])osed 
Auruvula {(hsHidida) fells Ijainarck—co^ha Oliemn,, and added 
A mrunda miele’m without 0,113^ sultgencric designation. Casmkda 
has Iteen used for the grinip typified lyy auris fills BrugidihM} 
(=:zeoJfm Clienni.) ever siru.u>, this intro<luction, which only dates 
from 182L In tlie Hyst, Anini. p. 348, 1801, twenty years pre- 
viously, Jjanmrek ha,<l proposed Ceissldalns for nil Ecliinid, whicli 
name is now generally a,ccepted as invalitlating ( 
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38. </(?|)li{ilopo(la from the Monte Bello Islands. 
By (I. 0. Robson, 

[Received March 18, 1914: Read June I), 1914.] 


(Text-figure 1,) 

Index. 

Strufdure : Page 

Radula, mandible.s, hectocotylus of Sepiadarmm 

anritmn, sp. u 078, 680 

Variation, &c. : 

Diflerences Letvvei'U Repiadurmni and (^t^pioloidea 
siminuiri/ed 677 

Sepiadarium auritum, sj). n., intermediate between 

t^epiaiiarium and Sepioloidea 077 

Gti(»g'ra|iliical Zoology : 

Distribution of Kepkularium anritiim^ probfibly 

anomalous 678 

Systematic : 

Sepiadarium aurUnm, sj). n 078 


Of the two species of Cejihalopoda ol)tcained by Mr. P. I). 
Moutague from the Monte Bello Islands, one speeiinen is of 
eoiLsiderable interest — a Myopsid which ha.s been referred after 
some hesitation to Sepladariwm. 

The diderences between the latter genus and the closely-allied 
fSepioloidea, though they liave been touched u|}on by several 
authors, have not been fully summarized a.s 3^et. The following 
talde gives tiie iiioi*e important difierences : — 


Sepiadwrium Bteenstvup. 

1. Phninel attached to mantle by a 

ligament (1) (2). 

2. Ventral pores absent (2). 
a. Ma-ntle fringe absent (2). 

4. 'Pins short (4). 

5. Tdie hecitocjotylized arm bearing* 

on its <listal half a series of 
transverse ridges, which are tlic 
lateridly prodnced peduncles <jf 
Die suckers (4). 


Sep ioloide a d' Orb . 

. . . . by cartilaginous plugs of tlie 
mantle that lit into sockets on 
the funnel (1) (2). 

. . . . jiresent (3). 

. , . . pi‘esent (,2), 

, . . . long (4). 

.Suckers of the hectoeotylns per- 
sisting’ as small papllhc ; the arm 
grooved diagonally on its inner 
side (4). 


In respect of Nos, 1, 2* 3, aud 5 in the above list, the form 
here described is referaWe to Sepiadeirimn. The length of the 
tins, on the otlier hand, suggests afEnity -with Sepioloidea, It is 
not desirable on such slender grounds, however, to create a. new 
genus intermediate between the two forms under discussion for 
the rece|)tion of this species. But it is certain that in the 
present state of onr knowledge we are entitled to rega-rd this as 
an unibsual form of intermediate in respect of one 

cdianacter bet weeii that genua and 

♦ Communicated lyy Prof., J. 'Stanley' ..Oaudtne'r, M'.A., ,F,R, 8 ., ■ F.Z.S,, and 
publisluHi by permbsion of tlm TruDees of the llritish Mnscuui. 
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"Dp to the present Sepiololdea a.ppears to be i‘eg<‘ir<'led ns tlie 
Australian form of the two Sepiadarian geiieivp while /Sepui- 
dariwm is considered tlie Pacific form. We now iind that i'he 
latter extends its range to W. Avistraliaj though not hy typical 
meraber of the genus. Whether, in tlie first instance, tlie 
distinction of the two forms into Pacific and Australian rested 
upon secure and sufficient evidence we cannot sn}^ as yet. If the 
investigation of the Oephalopod faunas of these areas upholds 
this distinction, the interest ainl importance of tliis species of 
/Sepiadurm/ni with >S'(?j?>io^oi6Zert-charaeters, as occurring in tlie 
distributional area of the other genus, will be increased. 

The structure of the hectocotylus corresponds closely with that 
described by Brock (5) for Sepiadm'iwni. It sliould lie obsei:‘v<'d 
that the series of transverse ridges or liars (Brock’s Quer- 
balken”) are of such a shape as to suggest the obvious con- 
clusion that they represent the fused bases of tlie pairs of 
suckers, a proximal member of the inoi*phologically postei'ioi’ 
row being fused with a distal member of tlio morphologicnlly 
anterior row. 


1. Sepiadaiuum atjritum, sp. 11 . (Text- fig. 1.) 

External appearance . — The animal is small and sipiat, the 
width of the mantle area being about equal to its lengtii. Idle 
fins are rather long and ear-shaped, the inferior portion lieing 
slightly broader tlian the superior. The inai:it]e--iiisertio:n at i.he 
neck is tolerably broad, while posteriorly the edge of the iiiantle 
exhibits a very slight concavity. 

There is a very feebly developed interbrachial membrane. 
On the arms the suckers are arranged in two alteiiiating rows, 
save at the distal third, where they become abruptly siualier and 
more irregularly disposed. 

The tentacular arms are provide<l witli a short iiieinbrjine 
conterminous with the area occupied by the sueJeers. 

Tlie colour (formalin-preserved specimen) is dull grey, eiwered 
on the dorsal surface hy numerous small round j)atcln‘.s of pale 
red or brown and fine black or dark-lirown sjiot.s. Duly t^lse 
latter are continued on to tlie ventral surfa(;e ami tlie arms. 
patclies and spots are found, tliough more sparsely, upon tin? lins. 
For character of tlie hectocotylixeil arm, v, text-tig. 1, Ik 

Biineiisions : — 


Mantle, max. length 

„ max. breadth 

Length of fins 

Total length (from apex of mantle 
to interbracbial membrane of 

the ventral arms) 

Length of arms : 1st pair 

2nd „ ......... 

3rd „ 

4tli ,, . 


11 ‘25 mm, 
12-5 „ 

8^75 „ 


17*5 

7 

G*8 

9 , 

'7' 


n 

n 

71 

11 
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Internal characters . — The iriandibles (text-fig. 1,1)). 

The radida (text-iig. 1, E) resembles that of iS. lig tired 

by Appellof (3) pretty closely ; but differs in the condition of tlu’‘ 
basal plate of the medhxn tooth, which is much deeper am! of a, 
different shape, in certain characters of the latera.1 tooiii and of 
the inferior marginal. It is unfortunately impossible to give a. 
fuller account of tlie internal characters, owing to the fact ti\a,t 
only one specimen is avuiilahle for examination. 

Locality. Bredged off Hermite I. (Monte Bello Islands), 
W. A-Ustralia. 

Type in the British Museum. (Zoological Bepartment). 

2. .Polypus sp. 

Two specimens from tlie same station (one immature). 

This form, whicli might be i-eferalde to more tha,ii one Pa.cifm 
species, cannot he satisfactorily identified. 

Literature referred to. 

1. JoiTBix, L. ]\Iem. iSoc. Zool. France, xv. 1902, p. 81. 

2. Steenstkup, J . K. Banske Vidensk. 8elsk. Skrift., f) Kaelcke, 

1881, p. 214. 

3. Appellof, A. Abh. Senckenb. Naturf. Ges., Bd. xxiv. 1898, 

p. 561. 

4. Pelseneee, F. Ln.nkester s Treatise of Zoology, Molliisca, 

5. Brock, J. Zeitschrift fiir wiss. Zool. xl. 1884, p. 105. 
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39. Description o£ a new Lizard from the (Janary Islands 

By Dr. Ph. Lehks t* ** 

[Received May 14, 1914; Read May 19, 1914.] 

LaCERTA C.ESARIS. 

Abstract P. Z. 8. 1914, p. 41 (May 25tli). 

Fhysiognonty and general proportions of Lacerta, gallotl, but 
niiicli sinaJler and, froiii a phyletic point of view, of a inoi-e 
primitive pattern of coloration. 

Head ra,tber large, difference in size according to sexes not so 
marked as in L. galloti and its larger allies. Ijengtii of hea.d 
of length to vent in the male, very little less in the female. 
Idle cheeks not noticeably swollen in the male. Wi<lth of head 
of the length, depth width of pileiis k in both sexes. Snout 
as long as the postocular part of head (to jiosterior border of 
tynipaniim) in the female, slightly longer in tlie male. 

Heck distinctly narrowed. Body slightly fattened. 

Tail long, more tlian two-thirds total length. 

Limhs elongate, the fore limb in both sexes reaching the 
nostril, the hind limb reacliing the collar or not quite so far in 
the female, a little beyond in the male. 

liostral usually touching the nostril separated from the 
frontonasal, 

Frontonasal as long as broa^d or slightly longer. 

Frontal a little shorter than its distance from the end of the 
snout in the female, but slightly in the male ; twice as long as 
l)roa.d (on its narrowest point) in the female, slightly longer in 
the male ; not touching the first supraocular. 

Stqyrao(yulars se|>arated from superciliaries l)y a series of 
granules. 

Farietals as long as, or sliglitly longer, rarely shorter § than 
the frontal in the male, usually a little longer in tiie female, 
strongly bent down on the temple, occupying the place usually 
hehl by tlie supniteiaporals ||. 

Occipital at least as broad as tbe interparietal, usually con- 
sidei'ably bi-oader, and constantly bi'oadei* than long ; on an 
average larger in tlu* male than in the female 

A. single postnmal. 5 upper labials anterior to the sidjocuhii' 

* ['The complete arcunmt of tbe iiew species described in this ccinminjicatioiri 
appetirs here, hut since the mime and a px'eliminnry diagnosis were published in the 
‘Abstract/ Nh). 134, 1914, the species is distinguished by being underlined, — 

Editoe.] 

t Communicated hy Dr. G. A. Bovlexgeb, F.R.S., F.Z.S. 
it Exceptions rare : for instance in Noh.. 3 and 14 of the annexed table. 

For instance in No. 13. 

i| I’he autlior does not wish to su]>port the theory of a fusion of the said shields. 

As is generally the ride in the species of 

** 'Two superposed anterior loreals on each side in No. 4, double anterior subocukr» 
in No. 12. ■ ' 



Scutum intercalare 075 ; 0'5. f Scutum iutercalare 0*5 y 0*25, 
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T&m/p07xil scAitellation granular, often finely, with more or less 
developed masseteric and tympanic shields ; a series of small 
supratemporals. 

Scales covering the loimv eyelid extremely small and granular, 
those ill tlie centre scarcely, if at all, differentiated. 

Dorsal scales very small, rhombic-granular, more or less dis- 
tinctly keeled, 90-110 across the middle of the body; 3 or 4 
series corresponding to one ventral plate. 

Upper caudal scales much smaller than the dorsals. 

Gular scales 33-44 on a line between the collar and the third 
pair of chin-shields ; gular fold distinct, collar not serrated, 
composed of 7-11 plates. 

Veiitrals in 10 or 12 longitudinal and 29-31 transverse series. 

Anal comparatively small. 

F&mm'al pores 24-3 1 . 

Suhdigital Imnellm 30-36 under the fourth toe. 

Coloration (from life). Pileus of a dark or light bronze-brown, 
more or less profusely speckled with black. 

Superciliary streak, if distinct, on each side running entirely 
upon the parietal and continued to the base of the tail, or 
beyond ; this streak of a bright yellow in life. 

A light streak along the spine, well defined from the bronze 
colour of the dorsal region. 

A short subocular streak, of a duller yellow than the super- 
ciliary, and often interrupted, extends a little way beyond the 
tympanum in the middle of the dark brown temporal band, 
whicli is edged below by a continuous dull yellow streak, extend- 
ing from below the tympanum to the base of the hind limb, 
reappearing again on the side of the tail. 

The dark ]){;uids in some specimens (young males) with small 
light, dark-edged spots without any tendency to form transverse 
series. Larger bright spots on the limbs. 

Lower surface of head blackish grey, or even black in full- 
grown specimens ; the dark shade sometimes extending to the 
breast. Belly dirty white, or pale greyish, without any spots ; 
a few roundish, bluish -white spots sometimes present on the 
margin. 

jL’equeiitly a sniall sky-blue spot on the dark temporal band 
above the insertion of the fore limb, another of tlie sarn(3 colour 
on t/lie upper arm. In a few adult females the whole lower 
surfaces of tlie tliighs of the same bright blue. 

In some fully ailiilt males the markings become very indistinct 
or may nearly entirely vanish, such, specimens being bla,ckish 
brown, 

, Iris silvery. 

Habitat. i Hierro, Canary Islands; a large number of speci- 
mens, were collected by .Bix Caesar' ■ Boettger at Las La pas,, in 
the Golfo ’' of Hierro, and presented to me in August, 1913* 

The types, which I , received. alive,' a:re preserved in ' my 'private 
'collection. , ■ 

This 'Species belongs to ' the . 'same group as' The 'well', known'' 
PRoo.^'aom'Soc.---1914,,Ho.;XLT^^^ ' ' T7 'T,. 
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Jj. galloti D. B.j from which it differs to the same extent as 
L* svmom/i Steiiid., from the Eoques del .Zalinore,’’ iiea.r i.lieiTO, 
hot in an opposite direction. 

It differs from L. galloti in its smaller size, in its l)roa<ler 
occipital shield, in the down-ward extension of the parietal shields, 
in fewer longitndinal rows of ventral shields (10 -12, instead ol 
12-14), in the higher number of dorsal scales (90-110, instead of 
80-98), in the more primitive pattern of coloration, as well a,s in 
the feeble degree of secondary sexual differentiation. 

In my opinion it I'epresents the most primitive type of tlie 
L. galloti group. 
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Introduction. 

The investigation of the mechanism of suction in Lyijiis 
pabidimis arose out of an inquiry by Professor Lefroy, of the 
inipeiial College of Science, and Mr. Horne into the production 
by insects, on the foliage of the potato, of symptoms resembling 
those produced l:>y fungi and by bacteria. They had produced 
definite symptoms by tlie infection of potato foliage with a Capsid 
(Lygits), a Jassid {Eupteryx), and other sucking insects; the 
symptoms were markedly characteristic of the different species ; 
and the investigation of the actual mechanism of suction thus 
became necessary. I took up this inquiry at the suggestion of 
Professor Lefroy, wlio was in India a4 the time. 

Tlie insect is common on the potato and other plants during 
the suinmer. More tlmn one species of Lygtis is concerned with 
the damage to tlie plants. The species used in this investigation 
ha,s lieen identified by Mr. W. L. Distant at the ISfatuiul 'History 
Mxmeiim m Lygm 

The scope of this paper is limited. It does not pretend to 
give full anatomical or morphological descriptions, but it describes 
the different structures of the head, both morphologically and 
anatomically, as far as they appear to be important in the 
mechanism of suction. 

I very gratefully acknowledge iiiy indebtedness to Prof. Lefroy 
for his help and encouragement during the whole of my work, to 
Mr. Clifford Dobell for his valuable criticism and suggestions, and 
to' Mr., H. G. Newth for his assistance in preparing the' paper for 
press. ' 

CoiYiTOimicated T>y Pr<sf. H. Maxwell 'LE iutoy, M.A., P.Z;S. ' ■ 
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Material and Method. 

I began my work in the Chelsea Physic Gardens of tlie 
Imperial College of Science, but, since the specimens were scarce, 
I had to go to Wisley, where I got good material througli tlie 
kindness of Mr. P. Chittenden, the Director of tlie Wisley 
Horticultural Laboratory. 

The following reagents wei'e used for fixing the insects : — 

(i.) Bouin's solution, 

(ii.) Carnoy solution (Formula Ho. II), 

(iii.) Petrunkevitch solution ; 

and all of these have given satisfactory results. 

The insects were kept in the fixing reagent for 24 hours, and, 
without being passed through the lower grades of alcoliol, wa^re 
thrown into 90 per cent, alcohol, in which they were allowed to 
remain for several weeks.’ Thus treated, they were sufficiently 
hardened for section-cutting, and it was, therefore, not necessory 
to keep them in absolute alcohol for more tlian three hours. A fter 
immersion for one hour in a mixtiu’e of ecpial parts of al:)solute 
alcohol and chloroform, they were transferred fco pure clilorofonn, 
in which they were left for 24 to 36 hours. They were now 
imbeclded in paraffin-wax (melting-point 56° C.) in tlie following 
^yay; — A saturated chlorofoimi solution (in the cold) of wax of 
the same melting-point was prepared and tlie specimens were 
allowed to lie in it for two or three days at tlie temperature of 
the laboratory. They were then transferred to pure molten wax 
in the oven, whei’e they remained for five hours. A block was 
then prepared in the usua.l way. 

The importance of attention to the details of tlie above routine 
cannot be overra-ted. There is in the literature, so far as I can 
find, no single detailed description of a method by whicli good 
sections of hard insects can be got, and it is notoriously difficult 
to find any but dia.gi’a.mnia.tic illustrations to tlie l>a.pers of tlioHO 
who have investigated such fornivS. As the result, lio waver, of 
my experiments, I Iiave found tliab it is possible to obtain series 
of excellent sections, not only of Lj/giis, but of such bard and- 
thickly-cliitiiiised insects as the bed-bug, witliout using any 
reagent for softening tlie- cliitin. ' I am therefore jusiiiliod I'n, 
giving some prominence to the technique* 

Long soaking in a mixture of cldoroform and wax was fiHind 
to be the only way to obtain jiroper impregnation, and the time 
given is the , optimum-— a shorter time is irnsiiifiiiient, a loiiger 
causes the tissues to become brittle. The length of iilie soa.king 
differs with different insects, according to the qualiiiv of their 
chitin. ' 

The sections ' Were stained, in the ordinary way, with Ehrlich 
b^matoxylin, oixinge G, . and . picric acid (saturated' ' apbition in 
90 per cent, alcohol). 

For macerating purposes, potash (10 per cent.) was used. A 
few "drops; of acetic acid. were, found useful specimens were 
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generally clejired in turpineol, which did not make them brittle, 
even if they were kept in it for a long time. 


Homologies of the Mouth-parts of Rhynchota. 

The problem of the true homologies is very difficult, and lias 
only recently been solved. In this »section I propose to give a 
siniiinary of the literatLn*e dealing with this problem. 

IMiriciiis gave the name “ Rhynchota” to the insects comprised 
in the class Hemipterad’ on account of their sucking mouth- 
parts. But till tlie time of Savigny (42), no attempt was made 
to homologise their mouth-parts with those of other (biting) 
insects. He hit upon the interpretation which is now generally 
accepted. According to him, the mouth-pai'ts of the Ehynchota 
a,i*e homologous with those of the biting insects ; the maxillae, 
the mandibles, and the labium being represented in these forms 
by the internal stylets, the external stylets, and the proboscis, 
respectively. His interpretation has been endorsed by Kirby 
and Spence, Burmeister, and lately by Heymons and Leon. 

Savigny and Cuvier, one with ]\^e2xt cmerea, and the other 
with .Rmiatra Imearis, had found the labial palps articulated to 
the proboscis. But they could not discover any trace of the 
maxillary palps, winch are well-developed structures in the biting 
insects. T1 1 ey had not, therefore, good evidence f or the h omologies 
of the maxilhe. 

These matters will he better elucida,ted if the history of the 
homologies of each part be treated separately. 

The Frohoscis^ or Sclmahelscheide. 

Tliere were two views with regard to the structure of the 
proboscis before 1880 : — 

(i.) Burmeister (5), Latreille, and Givaber held that the proboscis 
wa.s formed by the second maxillae fusing together with the labial 
palps, l^urmeister has .stated this view in very general and 
Yiigim terms, but it was Kraepelin (25, 26) who elaborated it in 
dcitsiil According to him the first segment of the proboscis 
correfSponds to the siibmentum and mentum together, and the 
three segments, 2, 3, 4, to the tln^ee segments of tlie labial palps 
of the biting insects. This view had been supported by the fact 
that there were, on the second joint of the proboscis, certain 
strong (ilutinous tuliercles which were supposed by him to be 
the rudiments of the organs, e. extremities of external and 
internal lobes of the palps. Leon (30), however, takes them 
to be the chitinous supports for the muscles of the pi’oboscis, 
running into the head.' 

This view has been exploded, and no present-day''writers,think 
serioiisly of it, its interest being now purely historical, 

' (ii,) The .second, view -was Irst ’ formulated by. Savigny; and' 
0 uvier, ■ and.' is' now generally accepted. . ' Savigny, in 'Wepa' cimrea^ 
and , ; 'Cuvier, 'in .' Rmmtm- ' UneariB, discovered,, ' certain. ' jointed 
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sti'iictiires articulated to the proboscis, which tliej took to l)e 
the labial palps. The palps are, therefore, in this \'iew, sepaiute 
from the proboscis, and do not take any part in its formation,, 
the proboscis being formed by the fusion of tlie secoiu,! inaxillaj 
only. 

After Savigny comes Gerstfeldt (14). He elabowited this 
view as Kraepeliii had done the earlier one. According to liiiii : 

‘‘Das erste Giied das nach Burmeister allein die IJnterlippe 
darstellt, ware an das submentnm mid entsprache den Card in es 
der Lippenkiefer, das zweite Giied bestande aiis den beiden 
Stipites mid ware analog deni Mentmn, das dritte und vierte 
Glieder gehbrten zusamnien den Endlappen der Unterlippean iiiui 
entspraclien eiitweder nur den ansseren Laden (Paraglossie) oder 
iiLir den iinteren Laden (Lignlae), oder aber, was inir nocli, wahr- 
scheinlicher ist, beiden niit einander vereiiiigteii Ladenpaaren 
zugleiclif’ 

Leon (29-33) has fully dealt with the question of the homo™ 
iogies of the proboscis. His examples are taken from the 
Belostomidte. He clearly demonstrated the presence of the labia l 
palps as distinct from the proboscis, and came to tlio following 
conclusion, after exainming all the examples : 

' “ Es ist ganz gleichgliltig, in welcher Weise die Glieder der 

Sciieide von einer Art zur andern, sei es als Form, Grosse, als 
Borstenanzahl, als Chitinerhebungen, etc. variieren mochten, eins 
bleibt iinmer constant, das die Scheide aus derselben Zahl von 
Gliedern bestelit, die immer dieselbe Stelhmg zu einander haben 
imd die vollkommen homolog siiid den Bildungsgliedern des 
Labiiims der beissenden Insecten.” 

In the meantime, Dr. E. Heymons (18) had published the 
result of his study of the development of certain rliyncliotous 
forms. His conclusions are: — (1) the labial palps have entirely 
disappeared in the adult Eh ynchota ; (2) the so-called labial 
palps are secondary structures from the third segment of tlie 
proboscis ; they appear in the embryo liut they degeiieitite am! 
disappear in the later stages. Leon, however, does not agi'ee 
with these conclusions. Heymons has deduced them fi*om tlio 
study of the comparative embryology of tliese forms ; while Leon 
has come to his different conclusions from tlie sttnly of (.heir 
comprative anatomy. His conclusions are (1) lal)ia,l piilps 
persist in the adult forms; (2) they liave been discovered in 
Alipcij, Rmiaira, and certain Belostomidie ; (3) it is not possible 
for any secondary structures to originate at the same place where 
the primary structures had been before, and to i)erform tlie same 
function as the latter*. 

While the homologies of the labium were being discussed in 
Europe, a novel interpretation of the same striictures was 
put forward in America by- Prof. J, B. ' 8mitli (45^ who had 
brought his special knowledge of the mouth-parts of Diptera to 
Irear upon this, question. ■, He held that the proboscis was a part, 
of the first, maxillm; the basal segment .of the proboscis being tlie 
cardo " the ,:'second, subgalea ; the ' third ' and ■ the fourtii, the two 
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segments of the galea. All that remained of the labium was the 
Hieiitum — a boat-shaped process lying between the stylets. This 
was an original vuew, confined to Smith alone. It was shown, 
the next year, to be erroneous by Marlatt (34), and, after a few 
years, by Meeli (36), according to whom the boat-shaped process — 
the iiieiitiim of Smith — was the pharynx. 

Thus far no one has definitely demonstrated the presence or 
absence of the labial palps. All the recent writers are unani- 
mous in the view that the proboscis is formed by the fusion of 
the second maxillfe, which consist of the submentum, meiitum, 
paraglossie, and ligulee — the view held by Gerstfeldt long ago. 
But here unanimity ends, and difierent views prevail as to the 
existence of the labial palps. 

(i.) Leon holds that they are present in the adult forms. He 
deals with this question from the anatomical standpoint. 

. (ii.) Heymons holds that the labial palps appear only in the 

embryonic stages, and disappear in the adult forms. He writes : 
‘‘Wenn einigen Autoren auch gewisse Anhiinge an der Hnter- 
lippe, also Palpi labiales angesprochen worden sind, so wird man 
sich diese Deutungen gegeniiber skeptisch verhalten mlissen, da 
weder die Entwickelungsgeschichte, noch die vergleichende 
Anatomie sui Gunsten solcher Ausnahmen sprechen.’^ 

Maxillce.^ or inner Borstenhiefer, or Btechborsten. 

Savigny long ago, and others who have followed him, have 
homologised the inner stylets of the Hhynchota with the first 
maxillsB of the biting insects. But they have not clearly shown 
what parts correspond to cardo, stipes, etc., and what becomes 
of the maxillary palps — which are conspicuoxisly absent in the 
Hemiptera. 

Ivraepeliri (26) held that the grooved inner stylets were 
mandibles, which formed the tube for suction, while the niaxillse 
were on the outside of the mandibles. This view is not now 
accepted, 

Huxley (48) denied the homologies of the inner stylets with 
the first maxillfe of the other (biting) insects, because the former 
do not happen to possess the maxillary palps of the latter. 

Mec/mikow (49) has also denied the homologies of the internal 
and tlie external stylets in the Homoptera. According to 
him the time maxillae and mandibles appear in the embryonic 
stages only, but they degenera, te and disappear later on. Both 
stylets of the adults are produced from the retort-shaped 
(“ retortenfoimiigen’*) organs situated in the head. They ax'o 
therefore not homologous with the maxillae and the mandibles of 
the biting insects. 

Witlaczil (50) has .. demonstrated, however, that the embryonic 
mandibles and maxillae do not disappear a.t all, but persist in 
the adult stages, though there is a marked change in their 
position. In early stages they are situated on the outside, but 
later on they sink into the head and become entirely intemaL 
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This sinking in, or involution, of these structures has 'been 
broiiglit about by the grea.ter development (overgrowt]i) of the 
olypeiis and the labi’uni. The retort'shapecl oi-garus are notching 
but the swollen bases of these stylets. Not only are tl:ies 0 organs 
found in the Irloinoptera but they are also found in the Jleterro 
ptera ; tliough in the latter they are not so prominent as in 
the former, owing to their degeneration. In tlie Iiomo|:)tera 
they have been recently demonstrated by Davidson (9). 

The fact that both the stylets sink into tlie liead owing to the 
overgrowth of the clypeus, has been recently sbown by Heymons. 

The mandibles and the niaxilke, then, do not disappear but 
persist in the later stages, though in different positions. Man- 
diblen und Maxillenladen ziehen sich ],)ei den Khynchoten 
in tiefe taschenformigen Hohlungen zuruck und scheiden die 
ohitinosen Stechborsten aiis.” Thus writes lieymons. The 
i^etoi't-sliaped organs of Mecznikow, in the ITornoptei'a, are tlie 
‘Haschenformigen Hohlungen” of Heymons, in the Heniipitera in 
general. 

Prof. J. B. Smith (45) was tlie first to call attention to tlie 
fact that the maxillary stylets form but a pa,rt of tlie first niaxilhe. 
Each maxilla consists of two parts: tlie maxillary sclerite or 
segment, and the maxillary stylet ; but lie was not alilt^ to 
identify them separately. 

It was not until Heymons had publislied his Beitrage ziir 
Morphologie und Entwickelungsgeschichte der lUiynclioten” (20), 
that the relation between the maxillary segment or plate and 
the maxillary stylet was clearly understooil. According to Sinitli 
the two pail's of stylets with the lateral (maxillary) seleiates 
posterior to the mandibles, together with the proboscis, represent 
the first maxillse ; the stylets representing the lacinia. and stipes ; 
the sclerite representing the palpus and the proboscis. He lunl 
made both the stylets arise from the same place. He is a.pparently 
led astray in his interpi'etatioii by a faulty dissection, wJiich was 
shown to be the case by Marlatt (34). 

Heymons is the first writer to explain dearly tlie homodgii^s 
of the first maxilke. He has studied their <levelopment in <‘Ciinin 
Hemipterous (both Heteropterous and Homopterous) forms, lie 
has clearly demonstrated that a maxilla arises a.s a vsingle structure, 
but that soon after it is divided into two parts (i.) n, median 
piece, or maxillenlade ; (ii.) a lateral piece, maxilleiilibeker, ' or 
maxillary plate (s'egnient). 

(i.) The maxiIhnIade.-~-This becomes elongattid and triinsforiiieii 
into a long tapering stylet, two of which (one from either side) 
combine together to form two tubes, one, for suction of tlie sap, 
and the other for ejection of the saliva. 

(ii.) The maxilkmj plate , — This represents the stem of tlies 
maxilla, (cardo and stipes) of the biting insects. ■ It forms the 
antero-lateral piece of the head- wall, and; has therefore nothing 
to do with the mouth-parts proper: — except in so fai- as it forins 
the support to the protractor muscles of Hie. maxillfe.,' ■ 
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Tim Maxillary Palps, 

Tlie presence of maxillary palps is one of the distinguishing 
features of the first maxilhe of the biting insects, but they 
have completely disappeared in the Ehynchota. The maxilim 
become elongated in these insects, and work inside plant or 
animal tissues. Sensory apparatus in the form of palps is 
superfluous. 

Maxillary palps had been described long ago by Ratzebiirg 
(1827-'34) in certain species. Each palp was found to be three- 
jointed. Burmeister (1835) had, however, found that they were 
not palps but horny tubei’cles marking the attachment of the 
maxillary muscles. 

Heymons has, as far a-s possible, elucidated the cpiestion of the 
maxillary palps. According to Smith, the maxillary sclerite and 
the palps fused together to form one structure. Heymons, 
however, holds another view. The maxillary palp is distinct 
from the sclerite, and the maxillary plate has a process (processus 
maxillaris) which he interprets to be the remains of a maxillary 
palp. In some species of Tingidge there ai‘e certain processes — 
which were taken to represent the labial palps — but which are 
now regarded as the maxillary palps. 

Rudimentary palps are present in some Hydrocoridfe — in 
Mepa they are onion-shaped — but in Gymnocerata they are 
identified with the Buccula3 (?). 

Mcmdihles, or external Stechhorsteii. 

These were recognised as such long ago, though Ivraepeliii (25) 
haxl mistaken them for the maxilke, and had therefore made 
them the sucking organs. The views of Mecznikow have been 
given above. Prof. Sniith, while working on the nymph of 
Cicada, described a mandibular sclerite corresponding to that of 
the maxilla, and a mandibular stylet also corresponding to the 
maxillaiy. Heymons, too, has described the mandibular sclerite 
(lamina mandibularis) and stylet in Cicada. The mandibular 
sclerite is very well marked in the Homoptera, but in the 
Heteroptera it is not present at all, or is rudimentary. These 
structures a, I’e distinct in the later stages, though they have been 
derived from the same structure in the embryo ; the connection 
between them is lost. The protractors of the mandibular stylets 
are not attaclied to the mandibles but to theii* levers at one 
end and, at the other, to the mandibular sclerite. 

This interpretation of Heymons has been recently called in 
question by Muir and Eershaw (22, 23, 24). The so-called 
mandibular plates are not derived, according to them, from 
the mandibles, and therefore have no relation whatever to 
them. They are mandibular folds or sulci. 

The most recent view therefore is : — (i.) The mandibles of the 
biting' ■ insects ,axe represented 'by the, external stylets., ■ , (ii.)''The 
mandibles are not divided into two parts, one corresponding to the 
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cardo and stipes of the inaxilltB and the otlier to the maxilla, ly 
stylet, (iii.) The protractor mnsclesof the mandibles ai:‘e attaclied 
to the levers and not to the mandibles. 


Lahrum. 

This is the least disputed structure. Its homology with, tlie 
labriim of the mandibulate insects has been determined 
certainty. It is not, however, one of the appendages of tlie hea,d 
but a continuation of the clypeal sclerite, from which it is not 
easily to be distinguished externally. 


The Morphology of the Head. (Text-fig. 1.) 

The head of Lygiis pcihulmus consists of tlie following parts : 

(1) The Ejyicraniimi , — This lies between the two large eyes. 
It is continued into 

(2) The Gly 2 )m<s. (The frons, the intermediate portion })etweeii 


Text-fi^gure 1. 



pahtdiiius. 

Moimfc of tlie whole head macerated in potash (10 per mit.)haiul stained with 

“Sl.'’ ob; 3& Oo.r ’ 

The lines numbered 3, 4. 5 jndicato the phmea of the longitudinal sections 
shown in the corrosponcling' figures. 
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epicraninni and elypens, is not well marked.) The sides of the 
dypeiis have smik into the head, forming clypeal folds to which 
the protiuctors of the mandibles are attached, and which are 
fused with the ventral wall of the pharynx (text- fig. 17, Clp.F.). 

(3) The Lctbrimn . — This is merely a continuation of the elypens, 
and thei*e is no sign of external differentiation between the two 
structures. It extends as far as the first segment of the labium, 
and tapers to a point, the base being broader. It has luther a 
deep groove imderneath to hold the stylets in place, since the 
^labial groove at this point is too shallow and flat to do this. 
There are three external longitudinal ridges on its dorsal surface ; 
its sides are ornamented with small rounded lobes, and its surface 


Explanation of Lettering. 


A.M. Antagonistic Muscles, 
A.S.D. Afferent Salivary Duct. 
A.W. P. Anterior W all of the Pump- 
<3hamber. 

Bu.P, Buccal Fold. 

Cam. Cambium. 

O.C. Circiimoesophageal Com- 
missure. 

Clp. Clypeo-labrum. 

Clp.Lbr. Clypeo-labrum. 

Clp.F. Clypeal Fold. 

Clp.Sc. Clypeal Sclerite. 

Con.M. Constrictor Muscles. 

Cort. Cortex. 

Cri.Pl. Cribriform Plate. 

C. V, Cardiac Valve. 

D. A. Dorsal Arms of the Ten- 

torium. 

D.M. Divaricator Muscles. 

E. C. Ejection Canal. 

Ep. Epicranium. 

Epd. Epidermis. 

Epli. Epipbarynx. 

End. Endodermis. 

E.S.D. Efferent Salivary .Duct, 
(;r.Or. Gustatory Organs. 

Hyp . Hypopbaryiix. 

L. A.S.D. Lumen of the A.S.D. 

Lb. Labium. 

.Ijb.G. Labial Groove. 

Lb.M. Labial Muscles. 

Lbr, Labrum. 

Lig.A,.M. Ligament for A.M. 

Lig’. Ligament for D.M. 

L.P.M'. Ligament for P.M. 

Md, Mandibles. 

Md.Art. Mandibular Articulation. 
Md.L. Mandibular Lever, 

Md.P. Protractors of the Man- 
dibles. 

Md.ll. Ketractors of the Man- 
dibles. 

Md.C, Cavity of the Mandible.s. 
Md,H. Hooks of the Mandible.s, 
Md.Sh. Mandibular Sheath. 
,M.A.S.D. Mouth of the A.S.D. . 


Mx.C. Cavity of the Maxillary 
Stylet. 

Mx.P. Maxillary Fold. 

Mx.L. Maxillary Lever. 

Mx.P. Protractors of the Maxillary 
Stylets. 

Mx.R. Retractors of the Maxillary 
Stylets. 

Mx.Md.Art, Maxillo - mandibular Arti- 
culation, 

I Mx.Md.M. Maxillo - mandibular 
I Muscles, 

i Mx.Sc. Maxillary Sclerite. 

I Mx.Sh. Maxillary Sbeaths. 

i Mx.St. Maxillary Stylets, 

j Op. Operculum, 

j (Es. QiJsopbagus. 

1 P.A. Posterior Arms of the 

; Tentorium, 

i F Cy. Pump-cylinder, 

j P.Cli. Pump-chamber, 

j Pi. Piston. 

I Pi.H. Handle of the Piston. 

Pli.D. Idiaryngeal Duct. 

I’h, Pharynx proper. 

Phi. Phloem. 

F.M. Pump Muscles. 

Poe.Or. Retort-shaped Organs. 

P.St. Pump-stem. 

P.W.P. Posterior Wall of the 
Pimip-cliambcr. 

B.St. Maxillary Process or Sup- 
porting Strut. 

Su.G. Suction Canal. 

S.G. Supra - oesophageal Gang- 
lion. 

Sub.G. Suh-tesophageal Ganglion. 

S. D. Salivarij' Duct. 

T. B, Body of the Tentorium. 

Tr. Trachea. 

T.Mx. Tip of the Maxillary Stylet. 
T.Md. Tip of the Mandible. 

V.Ph. “ V ” or ventral wall of the 
Pharynx. 

V.M. Valvular muscles. 

■' . ■ Eyl.' Xylern. 
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is covered dorsal ]y with small Iiairs or pa,pillre, and is very sinootli 
ventrally. It is* complementary in its function to tlie 'tibirini, 
i, e. it is applied closely against the labliiin to I'orin the; deep 
groove which keeps tlie stylets in place a,iid jireveiits tlim'r latera.l 
movement (text- Jig. 9, Ll»r.). 

(4) The Maxillary AS'cZer'/i?c..----This is situated laterally to the 
epi cranium just below the eyes, and forms tlie hiteral liouiidaiy 
of the moil til. As stated aboVe, it is one of the pai-ts of the em- 
bryonic maxilla. The proti^actors of the inaxilheai/eattaclied to it. 

(5) The Labium (text-%s. 1, 20, Lb.),— Tliis structure consists 
of four segments. The first is broader and siiorter and has 
practically no groove, or, if there is any, it is veiy sliallow and 
fiat. The first joint — k e. the joint between the first and second 
segments — is swollen, and tliis swelling is clue to a great deveIo|:>- 
meiit of cbitinoiis ‘‘ tendons ” to Avliich the labial muscles are 


Text-figure 2, 



Li/(/tts jpahillmts. 

Diagrainiaatic rnediattlong:jtudinab Ob. 3 & Oc, 4 

The lines Jiiimbered 9 to 22 radicate the levels office soctioiis shown in the 


corresponcling figures. 

N.B, -In all the sections the microscope tube is not drawn out to its 
proper length. 

For explaimtion of the leto^^ 
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attacbed (text-figs. 2, 16, Lb.M.). 'Moreover, it acts as a binge 
upon wliicli the whole of the labium is bent and doubled. This 
is one of the characteristic features of the insect. enables 
the insect to get at the required tissues of a pla-nt. The st}dets 
are thrust into tissues containing food, the depth of which below 
the surface varies in different parts of the same plant. The 
deeper such tissue lies, the greater is the bend of the labium at 
the first joint. Its bend is scarcely appreciable when the insect 
is sucking sap from tissues wdiich are superficial. 

The stylets cannot be increased in length, but this mechanism 
by shortening the proboscis enables the insect artificially to 
protrude them further into the plant tissue. The labial muscles 
facilitate this bending (text-figs. 2, 16, Lb.M.). 


Text-figure 3. 



Pump-apparatus o£ us pahiil inns. 
Sagittal section. 

For explanation of the lettering see p. 693. 


' The second, The, third, .-and the ■ fourth' .segments .are' long and 
narrow and' gradually' Taper to a point.. , Tire' groove, wliich. iS' 
shallow and,, flat;' 'in "the’'' first segment,.,' begins to deepen' in the 
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second, and, in the last segment, forms a tube enclosing t!ie 
stylets. Cross-sections of the last segment sliow one tul)e witliin 
the other. The inner tube enclosing the stylets is formed l,)y tfie 
groove; n.nd tlie labium is the outer tube vvliicli eiK'losos tlio 
former (text-fig. 8, 

The tip of the labium is encircled with bristles which ai’e of 
two sorts, fine and stiff. They are arra.nged in a, definite way% 
and function as sensory hairs. The insect feels the surface of a 
leaf with theni before tlirusting its stylets into it. 

The lahruin and the labium together keep tlie stylets in place. 
In the lii‘st segment, where tlie labial groove is too fiat and 
shallow to do it and where the labium Inns a bend inwards, thereby 
leaving the stylets free, tbe labruxn encloses them in its groove, 
Distally the labium takes over this function of Iiolding the 
stylets, since its groove becomes deeper and deepei*. Tims the 
stylets are always found in the groove of one or the otlier, and 
are prevented from that lateral movement which would make 
piercing and sucking impossible. 

The labium protects the stylets in the groove, but its more 
important function is very ingenious. The stylets are veiy thin, 
needle-like structures which have, however, to pierce the tough 
and cuticularised epidermis of a leaf. As they are very delicate, 
they would bend in the act of piercing, were they not enclosed in 
the proboscis. The lumen of the tubular tip of the proboscis is 
so small that the stylets fit into it tightly (text-fig. 8), There 
is no empty space in it for them to bend. The tip of the labium 
is closely applied to the surface of the leaf; the protractor 
muscles of the stylets contract; and the stylets are forced out 
of the proboscis and didven against the epidermis, wliich the}?' 
cannot fail to pierce. Once in, their forward progress to the 
required tissue is mechanical owing to the bend of the labium 
at the first joint. 

It is thus obvious that the kbium is an important structure in 
the sucking apparatus of this insect ; it is one, moreover, on the 
structure of which stress has not been laid by previous writers, 

(6) The StyleU, or SteMorsten, (Text-figs. 1, (i, 23.) 

(I) Morphology, 

(a) The Maxillary Stylets or Internal Stechborsten. (I'ext- 
figs. 1, 5, 6, 23, Mx.St.) 

It is shown above that the stylet is a part of the maxilla and 
not the maxilla itself. Each maxilla is divided, in tlie embryonic 
stage, into two parts, one of which forms the stylet or Stechborste. 
The maxillary stylets are situated between the pharynx and the 
mandibles on either side. They are not, however, on the same 
level with either of them : they are just above the pharynx and 
below, tbe mandibles. They -are hollow, and, their cavities are 
continuous with the body-cavity. 
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Each of' them consists of 

(i.) an external part, projecting beyond the head and forming 
tlie com piemen taiy half of the sucking tube ; 

(ii.) an internal part, separate from its complement and going 
to one side of the pharynx. 

(i.) The external pai't. This tapers to a fine and curved point. 
In cross-sections it shows a groove which is divided into two 
glitters by a longitudinal ridge which runs through it, from end 
to end. In short, the whole structure looks in cross-section like 
a, W, and one groove is thus divided into two small, separate, and 
non-intercommiuiica.ting groovelets. The two stylets from either 
side come together and % approximation of these groovelets form 
two complete tubes — one dorsal facing the labriiin and functioning 


Text-figui'e 4. 



Nearly inediais longitudinal section, showing the supporting structure, the body 
of the tentorium, the pump nuiscles, etc*. Ob*3 <feOc, 4* 

For explanation of the lettering see p. 693, 
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as the suction-canal, and one ventral facing the func- 

tioning as the ejection-canal, through which saliva, is forced down 
by the salivary pump (text-figs. 8, 9, 10, Mx.St., Su.CJ., E.C.). 

There are not any extra-chi tinons structures to unite the two 
stylets to form the canals; tlie three ridges of each, stylet; 
apparently uniting with those of the otiier. They can be detached 
from one another with a little force. Tliis fusion may easily be 
Been In a series of cross-sections. 


Text-figure 5. 



Lateral longitudinal Hcction, allowing tiio arrangeiuont of tlio mnHcios 
in the liead. Ob. 3 & ( )e. 4. 

For explanation of the lettering see p. 093. 

The tips of the stylets are smooth and lancet-shaped, as ini4it 
he expected from their function (text-fig. 23). In certain fin wttic 
forms they are ornamented with minute incurved hooks (O. 
Geisse (13). 'Within the plant-tissues the tips of the maxillfe do 
not end simultaneously; one of them is pushed a little further 
.than tile other-( text-fig. 25). , 

(ii.) The internal part. This lies. within the head. It gets 
gradually flatter and broader when it is traced back. Each stylet 
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ends internally in a, swollen base. These swollen bases^ which 
are ova I, luive tlieir importance in history, wliicli has been i-efeired 
to al)ove. They are knowni as tlie retort-shaped organs of 
Mec/niilvow, or the Taschen-formigen organs of Hevinons (text- 
figs. 5, 6, 20, 21, Poc.Or.). 

Text-figure 6. 



Eeconstnicted from numerous vertical sections, showing the relation of the 
nniscles to the stylets, the pmnp, etc. Oh. 3 & Oc. 4. 

For explanation of the lettering see p. 693. 


There is no trace of the maxillary groove upon the swollen 
bases, but it begins a little below. The structure of the groove is 
the same here as described in the external part, though on a 
minute scale. The stylets are, of course, sepa-rate in the head, as 
they pass one on either side of the pharynx (text-figs, 1, 5, 6, 
11 ^ 19 ); 

' ■ Proo. Zoond:Soc.----1914,^No. ■ 48 
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(h) The Mandibles. (Text-%s. 1, 5, 6, 23, Md.) 

These a, re single structures from the beginning. Tin? ern l)r 3 a:)nic 
mandibles are the adult mandibles, thei‘e being no ina;ndil;)iiJar 
scleiite. Tlie present view of theii* homologies has been given 
above. 

Their externa,) structure corresponds with that of the maxilla;. 
They lie Just above tliein and do not go so deep into tlie hea.d. 


Text-figure 7 , 



hygm pahuUnus. 


Becoiistnacted from mimevouH vertical sections, showing the relation of the 
muscles to tlie stylets, the pump, etc. Ob. 3 & Oc. 3, 

hV explanation of the lettering see p. {>93. 




MxC. 

Md.C- 
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They are fiat and liollow and end in retort-shaped org^aiis like 
the iiiaxilla.ry stylets; but unlike them : — 

(i.) They never form tubes, as they do not unite and have no 
gi’ooves on tlienn They are separate from end to end. Each of 

Text-figure 8. 


Lyijus jpahtiUmts. 

Transverse section of the tip of the labium. Immersioiideus & Oe. 4. 
For explanation of the letteriuf?' see p. 693. 


Text-figure 9. 


Transverse section of the tip of the labiumj showing the lahnim and the labium 
enclosing the stjdets. Immersion & Oc. 4. 


For explanation of the lettering see p. 693. 

48 * 


Lygiis pahuUnus. 





Sa.C 

£. 


A & B Tniiisvme sections, showing- the epipharyiix^, *nistatoin^ormin« fl 
pharyngeal duct, the efferent salivary duct, etc. Oh, 0 & Oi% 4 * ^ 
For axplainition of the h?ttering see p. 693. 
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tliem is connected with the maxilla of its side by an interlocking 
arningeineiit. 

(ii.) The tips, whicli are pointed, are ornamented witli recurved 
liooks, tlie ninnber and size of wliich seem to vary in difierent 
species. Tlie :niiml)er varies from 7 to 9 in L. pabulhms. They 
ai*e bigger towards the tips of the mandibles but get reduced 
postei'iorly. Tlie liooks will tear the tissues when withdrawn 
fi-om them with the maxillary stylets, though this arrangement 
will not prevent their entrance into tissues. Their function will 
be clear later on (text-fig. 23, T.Md.). 

(II.) Anatomy. 

Tbe stylets are chitinons, the chitin being lined by thecbitino- 
genoiis epithelium which forms a continuous layer under it. 
Each of the stylets is enclosed in a sheath which is continuous 
with the integument of the head. This shows that both stylets 
have been invaginated in the course of their development, as is 
demonstrated by Tleymons (text-figs. 4-7, Mx.Sh., Md.). 

The retort-shaped oi^gans, (Text-figs. 5, 6, 20, 21, Poc.Or.). — 
These are characteristic of the Rliynchota (Heteroptera and 
Homoptera). Mecznikow (49) has described them as the structures 


Text-figure 11. 



L^ffus pahtilmus* 

Transverse section, showing tluclcening of the floor of the pharyngeal duct 
(</. flgs. 10 A and lS). 

Tor explanation of the lettering see p. 693. 

from which, the new maxilljB and the mandibles are formed, but, 
as is shown above, tliey are not new structures at all. They are 
nothing, in fact, but the swollen bases of the stylets, the swelling 
being formed during development. They are the same as the 
Taschen-formigen' structures of Heymons. ■ - 

They are oval and curved laterally outward. They are found 
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in tlie middle part of the head and show a cirrioiis striictiii:*e in 
cross-sections, appealing as arejis of glandidai* tissue siirrouiideil 
hy a. chitinous ring which disappeaivs in more distjil. sections. 

The Interlocking Arrangernent of the Styhts {('>Mernal> and 
mterncd), (Text-figs. 8-lf), M.x.Md.Art., IVidArt.). — ,As shown 
by Davidson (9), the inaxillai and the mandibles of dchizo- 
neura lanigera are round and lie loose fi’oni each other, in 
Lyg'us pahulinus^ Iiowever, they are nev'er sep}i.i’a,te outside the 
head, but are interlocked. Within the Iiead the inemliers of liotli 
pairs lie loose ; the maxilke and the mandibles being suiooth and 
oblong without any processes (text-figs. 18-”2(), Md., Mx.St.). 
AiiterioDy in the labral region, tliey have a different structure. 
The mandibles give rise dorsally to longitudinal lidges (which in 
section appear as knobbed processes), wliich attacli them to the 
labriim or epipharynx. These disappear, however, lieyond tiie 
labrum. This arrangement demonstrates the iinportaince of tlie 
iabnim in keeping the stylets in place and preventing their lateral 
sliding. 

The inaxilke also have small processes, of a similar nature and 
function, wliich a.tta,ch them firmly to the niandihles. Idiese 
structui’es are clearly visible in (U'oss-sections. In tlie fourth 
segment of the labium they are more pronounced. 

It is obvious, therefore, that the mandililevS and maxillje a, re 
inseparably attaclied to one another, and, the space between tbem 
being , exceedingly small, friction will ensm‘e their siiiiultaneously 
working up and down ; the mandibles acconipniiying tlie maxi 11m 
all the time and all the way in and out of the plant-tissues, uii less 
a differential force be applied Inside tlie Iiead tliey a.re always 
prevented from lateral movement by structures whicli are in- 
vaginations or infoldings of the outer walls of tlie liea.d, and 
which enclose them successively at different levels. 

These folds are formed by : — 

(i.) The hypopharynx, (Text-figs. 13-15, Ilyp.) 

(ii.) The buceai fold. (Text-figs. Iff 19, BilF.) 

(iii.) The labial fohl or the maxillary fold, formed l>y the 
infolding of tlie maxillary sclerite. ('fext-figs. 10 -19, 
.Mx.F.) " 

These are very prominent 'structures in cross-secttions of t,ht:> 
head. ' They are not, . however, found in tlie liea,,d8 of lihoso forms 
wdiich require lateiul movements of theii’ mouth -pai*ts, i c., in tiie 
biting insects. . ■ , * ■ 


■ The TENimiuM OR ENms'onHH:oN. ' 

(Text-figs. 1, 4, 6, 7, 17, 19-22.) 

This' has already been described by .various ’iv.riters ; ■ Burmeister, 
Wedde, Leon, , Bugnion, etc.,'' Its ''d'c'scription by' 'Comstock and' 

* Tile existence of snck a force will be demonstratod later oil 
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Kocclii (6) lijis tlie specijil a(iva,nta.ge of a simple terminology, 
wiiicli 1 have accordingly adopted here. 


Text-figure 16. 



Transverse section, showing the piston, the afferent salivary duct, the (livaricators, 
the protractors of the stylets, the labial miisclej, etc. Ob. 3 & Oc. 4, 

For explanation of the lettering see p. 693. 


The endoskeleton of Lygus pahtUnus consists of hollow cliitinons 
rods wliich are covered by a thin hypoclermal (chitinogenous) 
layer. They are nothing but involutions of tbe chitiri of tbe 
liead, and tlierefore are mailed “.Apodemes” , The' fact , that 'the 
tentorium , consists of 'these: ■ hollow structures is. very significant. 
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Great stresses liave to be borne, and ecoxioiny of slteletal iiiateria,! 
lias been effected and a maximum of rigidity attained, l)y forming 
tills material into liollow tubes instead of into solid rods. Many 
parallel cases may be instanced from the plant kingdoni~-oi: 
hollow stems which resist great, stress. 


Text-hgiire 17. 



Jjygtis •pahidhins. 

Transverse section, stowing the clypeal folds, salivary ducts, Ol), S & Oe. 12. 
For explanation of tlie lettering see p. 603. 


The tentorium consists of the following parts : — 

(I.) The Body of the Tentorium, or Tentorium [)ro|)er. ('Cexir 
figs. 1, 4, 17, 19, TJh) 

This is formed by the fusion of tlie different arms of the emlo ' 
skeleton. It lies between the pnmi) ladow and the |>liarynx 
above. It is found at tlie place where, if it were aliHC;U:it, there 
would be great probability of the pharynx on the one haml and 
the pump on the other, being ({ragged out of tbeir posifiions 
by contractions of their powerful muscles. It furuislies a firm 
support for both these organs. 

' Its structure is interesting ; . both its surfaces (dorsal toward tlie 
pharynx, and ventral feeing tlie pn»ip) are curved and form two 
grooves. ■ The' groove facing tlie pliarynx;- is. V-shaped and eoiTe" 
spends exactly to the shape of the ventral wall of the pharynx, 
.which; fits . closely into it. . They are joined 'together by eoim 
nective tissue. 

'' The "shape of the other . 'gi'oove, i.-<5.'the ventral 'one, is inuglily 
semicircular, and into it the pump is wedged, and kept there by 
connective tissue. 
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Text-figure 18. 


Ph. 

PldArt 
Mx.F.- 
V,Ph 

Md&Md.C 

Mx.StS 
Mx.C: 

Bu.F. 

S.St. 

Lygits jpahidinus. 

Part of a transx’erse section, showing* the stylets magnified, and their 
arrangement. Ob. 3 & Oc. 12. 

Por explanation of the lettering see p. 693. 

(II.) The Dorsal Arms. (Text-figs. 4, 17, 18, D.A.) 

These are short and do not reach the walls of the head but lie 
free within it. The sides of the V (i. e,, the ventral wall of the 
phai'jnx) are firmly attached to these arms by connective tissue. 

(III.) The Posterior Arms. (Text-figs. 1, 4, 5, 7, 20-22, P.A.) 
These are more important tlran the dorsal arms. They run 
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posteriorly from the teiitoi'ia,] body to tlie posterior wiill of tho 
head. They are broad, elongate, and iifittened d(>rS(')--\'(‘Tibra,lly» 
The phai/yiix is 8ii]:)porte(l by tlieni (text-fig. '.^0) (past hcdiiiid 'ih(‘ 
tentoriarhody, their coiineetion with the pliaiynx l,»eing tirrongh 
coiinecdiive tissue. 

At tiie far end, towa.rds the wall of the iiead, the arms begin to 
bifurcate, one a.rmlet going straight to tlie postei'ior wall and idle 
other to the side of tlie head (text- fig. h). 

Their functions are veiy iinportaiit in tlie ineelianisin of 
suction .* — 

(i.) They support the pharynx at the place wliere tlie re is great 
tension. 

(ii.) The pump muscles a.re attached to tliem ventrally. 

(iii.) Tlie valvular muscles find sujiport in them. 

(iv.) The ma.xillary levers are supported by them. 

It will be seen that the pha.rynx has support on all sides, i. r. 
ventrally, laterally, and dorsally (see below). 

(IT.) The Levers. (Text-figs. ] , 5, (i, 10, 20, M x.L., Mdi..) 

Besides tlie tentorium proper, there a,i*e otlier chitiiious sivriic- 
tnres wliich are connected to tlie outer a.nd inner stylets. Iliey 


Text-figure 20. 



Lygxis paluUntis* 


Transverse section, showing the antagonistic niiiscles, the retort^Hhapod orgaiis, 
the posterior arms of the tentorium, etc. Ob. 3 & Oe. 12 , 

For explanation of the lettering' see p. 093. 

are' hiiown,., as the mandibular and tlije.-inaxillary levers, "and 'are 
.placed at, right angles to the direction/ of tire; sty lete^ 
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(A) The Maiidibalar Levers. (Text-fig. 19, M.d,.L.) 

Tliese ai’e attached proximally to the lateral wall, or maxillai-y 
sclei'ite, just below the bases of the anteinue, and distallj^ to the 
niandibles tlirough a liga.inent. Their distal connection enables 
the levers to pull down tlie mandibles when the protractor muscles, 


Text -figure 21. 



Transverse section, showing the maxillary levers, etc. Ob. 3 & Oc. 8. 
For exx^lanation of the lettering see p. 693. 


which are attached to the former, contract. Proximally, at the 
bases of the levers, there is no hinge-like device but, on the 
contrary, they a.i'e fused with the sclerite. They are bifurcated 
distally, the mandibles passing through the fork. 

Their functions are : — 

(i.) They give attachment to the protractor muscles of the maii- 
dil)Ies, which muscles are attached to the distal ends only, 
(ii.) The maxillo-raandibular muscles are attached to them. 
(Text-figs. 20, 21, Mx.Md.M.) 

(iii.) The antagonistic muscles, which serve to bring back the 
levers to then r normal positions, are also attached to them. 
(Text-figs. 5, 20, A.M.) 

(iv.) The mandibles are supported by them. 

(B) The Maxillary Levers. (Text-figs. 1, 5, 21, Mx.L.) 

These are narrow and elongate, and have no connection with 
the lateral walls of the head. Their proximal attachment is to 
the posterior arms of the tentorium, and distally they are con- 
nected with the maxilke. They taper gradually towards their 
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bases, and ‘ai’e curved as they pass below tlie niaxillary stylets, 
to which tliey are closely applied. 

Text'lig‘ni‘e 22. 


D.M. AM. 



Jjyffiis jiahnlimis. 

Transverse section, showing? the supra- a‘soi>ha''eal ping’lion, the retraittor 
museles, etc. Ob. 3 & Oc. 8. 

For explanation of the lettering see p. 603. 

Their relations ;ire : — 

(i.) They support the maxilhuy stylets. 

(ii.) The inaxillo-inandibular muscles tire a.tta.died to tlunii, 

(iii.) They never give a.tta,chment to any of the inftxilljtry iiitiscles, 
which are attached to the maxillary stylets themselves. 


The Muscles of the i:l,EAi>. 

The musculature of the head is very (*om plicated. The diversity 
of the muscles is correlated witli the divei‘sity of function of the 
structures which are required for eifecting suction. 

The groups of muscles are as follows:— 

(1) The Bwcmcators- (Text-hg. 2, D.M*) 

These muscles are attached to the upper wall of the pliaiyiix ; 
the mode' of their attachment .varying in di,flhi:*ent, |‘)a.,rts of the 
head. In the .clypeal region they, are attached to th.e' ligjiniaiit of 
the operculum (the .upper wall of the: pharynx) ; while in tlie epi- 
cranium they are attached to the pharynx directly. 

■ I End that .these muscles'. 'are strengthened by cliitinous . roils 
comparable perhaps to the tendons in th.e .niuscles of .the 'verte- 
brates (text-fig, .2)." 
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These muscles fall into two groups, according to the mode of 
tlieir attaclunent and aiTangeinent : — 

(a) Tlie fan- or feather-shaped muscles. (Text-figs. 14-21). — 
Tliese are Jin-anged like bai*bson a feather vein or racli is, alternating 
with one another on either side. This aiTangeiiient begins in the 
clypeal region and gradually disappears posteiiorly. They are 
attached to the opercular ligament, which is the continuation of 
the soft chitin lining the operculum. In the clypeo-labral region, 
i. c., in the region where the gustatory organs are situated, the 
ligament piisses between those oi‘gans to give attachment to these 
muscles. The gustatory organs consist of four lobes arranged in 
pairs on either side of the dorsal wall of the pharynx. (Text- 
figs. 27, 28.) 

The fan-shaped arrangement is found in the region where there 
is a great amount of work done ; the work being to produce a 
vacuum sutficiently powerful to suck in the sap which is being 
accumulated in the pharyngeal duct. This vacuum is produced 
by contractions of these muscles, the operculum being pulled out 
of the ventral wall of the pharynx. The arrangement described 
gives a large surface for the attachment of the muscles. 

(5) The strap-shaped muscles. — These are found in the epi- 
cranial region, where they are directly attached to the upper wall 
of the pharynx, which has here lost its character of operculum. 
Here its ventral wall also loses its chitin, and tlie whole structure 
is gradually transformed into the soft and thin (esophagus which 
is no longer concerned with suction. These muscles are attached 
to the dorsal wall of the head in the median line. 

The divaricatoi's occupy a large area in the liead, beginning in 
the clypeo-labral region and emling in the anterior part of the 
epicraiiiuin. 

(2) 2Vhe Ftmip mrmles, or Aspirators, (Text-figs. 2, 4, 5,* 7, 
17, etc. P.M.) 

These are next to the divaricators in oi*der of importance, 
thougli they do not occupy such a large space. They are very 
compact and powerful, as may be seen from the mode of their 
arrangement and {ittachment. They lie below the pharynx in the 
mediiin line, but they divei'ge on either side towards the posterior 
firms of tlie tentorium, to the ventral surface of wliich they are 
fused. .At tlie other end they are attaclied to tlie handle of the 
piston of the pump. 

'Wlien they contract they pull out the piston of the pump, the 
posterior anus of the tentoiium being very strong and rigid at the 
sides. This palling out cannot be an easy thing, small as the 
pump is, because the posterior wall, of which the piston forms a 
part, is made of thick, unyielding, though elastic, chitin, the 
resistance of which must be enoi’mous. Hence their dispropor- 
tionate size and the mode of their attachment can easily be 
understood. ■ ■ 
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(3) The Protractors of the Stijlets, (Text-fig. 6, Mx.F., M^IP.) 

(«/) The Protractors of the Mandibles. (Ihext-ligs. 1th I P Ph 
etc., Md.P.) 

These imiscles are a.ttjtchcd ali one end to the distijil (enls oi the 
levers of tlie inandibles (and not to the mandibles t lieinseives), and 
at the other to the clypeal folds, which ran ii»to tiui licad to ji 
consideraljle distance. They ai*e short and tluc.k, and ran oliliij aely 


Text-figure 23. 



Ijygus fcthulimts. 

Tips of the .stylet.s, showing the recurved hoolcH of the mamlihles fiiul smoothness 
of the maxillary stylets. Imtuersiou-hms & 0«;. 4 
Por explanation of the kdteriiig see p. 603. 

from one to the other. Their attachment at the distal ends of 
the levei-KS makes it.easy to inillphedattetnlown' with the mainlibles. 
There is 'no liingedike' device. at the .bases of' the levers, when 
they are pulled down they do :.not, /I' think,, .regain, tliei'r' normal. 
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positions I)}' tlieir own el;tst:icity alone or tliat of the side-walls of 
the head. Tliey are brought to their original positions by the 
a nbag'onistic rn nseles. 

^riie protr;ud}ors ai/e the chief a, gents in bringing about pro- 
trusion of tiui mandibles. 

(7>) Tl)e l:Vf)tractors of the Maxillae. (Text-figs. 16, 19, 21, etc., 
Mx.Ib) 

They are a.ttaciied at one end to the sides of tlie niaxibai’y 
Text digure 24. 



Hniul FCHjtion, sliowing’ the styiet-s hi the plant-tissue. SStained with saturated 
Iticric in 90 per cent/ alcohol. Ob. 3 & Oe. d. 
hVnM^xphuuTtion of the battering se(.vp. 003. 

Pkoc, Zool. Hoc,;- 1914,. No. XLIX, ■ ' , .49 V. 



stylets (ViB 
scleri.te. 
the iiiaxill 
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(text-lig. 6), wlucli are spread a,t tlieir otlier ends over a large part 
()t‘ the [Mjstei'ior wall (')f the liead. 

The ladiraetoi’S of i;.he laa.nrlibles eonsist of tsvo groups which 
jKiss above and below tlie optic nerve (text-fig. 5J. 

(5) The Muscles, (Text-figs, 20, 21, Mx. 

MclM,.) 

Tliese run from tlie mandibular levers to the levers of tlie 
inaxilla-rj stylets on either side. It will ])e remembered that tlie 
inandil)les and the maxillary stylets do not lie at tlie same level, 
one being above the other, ami at the same time the maxillary 
stylets project fnrtlier back into the head than tiie mandibles. In 
tlie normal position the tips of the mandibles and 'the maxillary 
stylets are level, and in this position tliey are thrust into tlie 
plant-tissue. 

Wlien these muscles contract, they pull in the ma.ndible.s and 
push forward the maxillary stylets a little. Thus there is no 
liindrance to suction by tlie maxilke, as they are free from the 
mandibles. At the same time the mandibles get themselves fixed 
into the cellulai* walls by means of tlieir recurved hooks and thus 
steady tlie ma.xill?e for suction, as the latter lire firmly attached 
to the former by the interlocking device. Thus tliese muscles 
play a useful part in the mechanism of suction. 

(6) The Antagonistic Mihscles. (Text-figs. 5, 6, 20, A.M.) 

These muscles are attached to the mandiliular levers a.t one end 
a,nd to the postero-dorsal wall of the liead at tlie otlier. Tliey are 
ca.lled antagonistic because they oppose tlie protractors of the 
iimndibles in tlieir action, inasmucb as they bring the levers 
back to tlieir normal positions. They are very important, as there 
is no other device to effect this i*eadjustment. 

Tliey Iiave nothing to do with tiie pharynx, as Bugnion and 
l:h)po:ff(4) Hctim to think, who describe these muscles as “ A ntagon- 
istique ou Abaisseur du Pharynx.” The description that tliey 
are attached to “' one la.me liorizonta,le rattachee an Phar}uix par 
une expansion,’^ is alisolutely inaccurate. This liorizontal lilade 
(la.me) is notliing bnt> tlie mandibular lever, which lias nothing 
to do with tlie jiliarynx, hut winch is attached to the nmndible. 
“ La lame liorizoritale tendant a effectiier un mouvement de bascule, 
reflet de rantagoiiiste doit etre d'abaisser le pha.ryiix on tout a,ii 
moins de le maintenir en place an moment oii le dilatia.teur enti'e 
en iuition.'’ La fonction du muscle antagoniste est de maintenir 
rjippareil en place.” With due respect to these autliors, I think 
tliat their description is absolutely beside the mark. These 
muscles have nothing to do with the pharynx. Wedde, however, 
holds that there is no need for such anta-goin>stic muscles of 
Bugniony He' says, '‘‘Antagoniste fiir die' Bcldiindmuskulataire 
sind nicdit vorhanden, es wirken als solche die Inichst elastichen 
■cliitintoileales Pharynx selbst.” 


49 ^' 
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Wedde, however, thinks tluifc they ti.ro the clypoti.l iiiii.sclcs, 
which lifive nothing to do wibli the nrindibuhir level's, hid, which 
are attachod to them. He iliiiw not seem to have umlei-.sl.ooil the 
natnre of the “ liorizonfail liar,” which is nothing les.s than the 

iiiaindibiilar luvei*. 

(7) The. ConMrictors or (Jircodar Musdes. 2, /, 

(Jon-M.) 

These nmscles are found iu the <,esopha,g'ejd region. Idny lie 
outside the external epithelium of the (esophagus. Theii’ eon- 
traction a,n<l relaxation produce a kind of peristalsis whieii foi‘<‘(xs 
tiie sap onward into the stomaeln Bugnion (4) sa,ys, (plant an 
constricteur, son role doit etre de poiisser dans laesophage \o 
liijuide al)sorbe.” 

(8) 7.716 Vcdvidar Muscles* (Text-lig* 7, V.M.) 

They are short a, nd thin andexUrnd from Ihe basfMvf tlie eardia<‘ 
valve in the cesopha.gus to the posterior arms of tln^ tcaitorinm, t>o 
both of whicih they a, re attached. When th(::\y (‘ontraiMi, tlici sith^s 
of tlie valve are pulled apart^ the valves thus opens, tla^ linmn <»i‘ 
tlie cesophaigiis widens, and the Ha|), wlntdi is nndcM’ a giauit 
pressure behind, is forced onward into th(3 stoma, ch. 1 cannot 
find them described by any |>revious writer. 

(9) The Lahicd li'iiscles* (Text-fig.s. 2, IB, Lb.M 

These are found in the .lirst segment of the iahium, and seem 
to be impoi'tant in increasing the a.moiint of |)i’otrusioii of tlu3 
stylets by bending the lal>ium. They a.i’e attaclied at onci end to 
the supporting struts (buccal folds) on either side of tln3 |nunp“ 
cylinder, and at the otln^r to the lirst joitit of the labium, wlncih is 
swollen, and thus offers a large area, for the a.ttia.chnH.int of tiH3S(3 
muscles. 

It will 1)6 remembered tlia.t tln^ |)roboscvis liends upon itsedf, tlu 3 
bending occurring a,t tlm first joint. ''ITie (le(«.p(U* tiu3 reijiiirfsl 
plant-tissue lies, the grea.ter is the bending of t.lm proboscis. 
Tliere must be some device to (dtect this lamding, jind smdi a 
device is supplied by these labial museks. When tlie muscles 
contract, the first Joint is pulled lip a.tid {i,ets as a hinge the 
proboscis bending on it. 

Accordingto Oeise, Wedde, and Nietsche tliey are (deva;liors 
and depres.'-ors of the lahinnu In the insect tinder (^oiisiiieintiiin 
no nimscles are found tha.t could possibly function in tins way. 

{l())77i6Mmch8oftMAnimmm. 

As these' have, uiothing To mlo\ with'' sutd^ they will .not he 

described.:,',', ' ' ' ' 

■■ Wedde Im-S' described ■t'W'o.|;)airs nf; protxactor'rrinscles of 

' the ' maxillary .stylets,' one .of, ,'which 'is 'attached to the maxiHa:ry 
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Rclerite, the otlier pasRiog below the pliai’ynx. It seems that 
the latter pair floes not repi'esent the protractors but the pump 
in useless 


The Pharynx, or Schlundkopf. (Text-fig. 2.) 

This is one of the interesting and characteristic organs of the 
Rhynchota.. In transverse sections it resembles roughly the 
pliaryux of a sucking Diptei'ons insect (Nuttall and Shipley (40)). 
Tliere a, re, no doulit, some differences in each case, but the general 
plan is the same throughout. In all these cases suction is effected 
l)y the production of a partial vacuum inside tlie pliarynx, in 
order to fill which the sap or blood flows up the proboscis. 

Tlie pliarynx is a long, chitinons organ with a, nai*row 
lumen. Its structure varies in different regions of the head, and 
tlierefore it is proper to ti-eat its several parts under different 
names. 

There uve three distinct modifications in diffei’ent regions : — 

(i.) Tlie Pharyngeal duct, in the elypeal region, wliere the 
operculum as such does not exist, and the whole structure —here 
formed from the lower wall of tlie pharynx alone — forms one 
round duct which opens into the suction-canal. (Text-figs. 11-13, 
Ph.D.) 

(ii.) The Pliarynx proper, in the elypeal region and the anterior 
part of the epicranium, wliere its upper wall, as the operculum, is 
clearly distinguishable. (Text-figs. 14-21, Pin) 

(iii.) The (Esophagus, in the epicranial region, where the walls 
of the pharynx ai*e soft, and the operculum as such disappears. 
(Ik^xt-figs. 2, 22, (Es.) 

(i.) 27ie Pharyngeal duct. 

This is the continuation of the phai*ynx proper into tlie labral 
region wliere it opens into the suction-canah It is the modified 
{iliarynx, the modification consisting in a gradual elimination of 
the epipliarynx from the upper wall of the pliaryngeal duct, from 
behind forward. Idle lower wall at the same time gi“adually gets 
thinner a;nd more rovmded and ultima.tely forms a duct by itself. 
The diviiriijiitfir inuscles of the phaiynx have disappeared with tlie 
operculora. At tlie place where the pharynx ends and the duet 
begins tbere are found the gustatory oigans coin ni uni eating with 
the limien of the duct through the cribriform plate (text fig. 26, 
G.Or., Cri.Pl.) In this region the hypopharynx (text-figs. 13, 14, 
Hyp.) is well developed, forming a folded structure supporting 
the mafXillary stylets and the mandibles laterally, and enclosing^ 
the efferent salivary duct underneath. It supports the pharyngeal 
duct ill the region where it has no other support, neither that 
of the body of the tentorium nor that of the tentorial arms* 
Anteriorly the liypoplmrynx becomes smaller and smaller and less 
folded* ' ,It bringS' the efferent '.salivary and the /pharyngeal ducts; 
neai:*er . to each other , (text-figs.. ..1 l-l 3, ■ Ph. I)., E.S.I).), ;a.nd finally^. 
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disappears, lea^viiig* free these duets, whieh o[>esi iiltniifrficdy' iiitc) 
the suction-* and tlie eic^ction-cunals respectively (i.(e\t- Ilyas. 11) A 
and 10 B). 

The pharyn,gcal duet runs to n. corisideraidf,- disianee into tin* 
suetioti-ejina.1 Ijefore it ein.ls. Ttie in,i porta, nee of this a.rra.nynaticait 
lies ill the f^lct tlia.t it luakes allowaiice fortius movements* *up;uHl 
down — of tlie luaxillary stylets. Had tins duet run to a, short, er 
distance into the suction-canal, there would have Ihmui souh* 
danger of its slip[)ing ont when the stylets were pnslnMl down 
to tlieir natural limit of extension. 

(ii.) The Pharpix proper. 

This is found to begin in the clypeal r(‘gion hehfnd tJie clypeel 
folds and to end in tlie anterior part of the e|>icranium. It, is 
bent anteriorly, and its bend corresponds to that of the I lead. 
Posteriorly it is straiglit and runs directly into tlie u^sojihagns, 
it is different in structure from t.he pharyngeal (Inct and from 
the cesophagus. It is tlie chief organ of suction in the insect. 

Wiien seen in transverse section it consists of tiwo distinct |>;n'ts : 
tlie ventral part and the dorsal. The first may he calleil the P ” 
and the second the opercnluni. They are (lifiei’ent in sliapr* and 
structure, (Text - figs. 1 4-2 1 . ) 

(a) The “V” or ventral wall of the pharpnr. Idiis is 
more or less V-shaped in section, its angle lieing considerahly 
drawn out in some places. In tlie anterior {uid tlie posterior 
regions this angle gets rounder, and tiie cluuMxderisfvic hirin of tJie 
“ V” is loKst, as in tlie pharyngeal duct ainl tlui lastiphugiis. In 
the clypeal region, where the pharynx proper begins, the arms of 
tlie “ V ” are elongated and fused with the clypeal folds running 
into the head (text-figs. 16, 17, 19, Clp.F.). ^Tluis it is dorsally 
supported liy tliese folds. 

In the same region, moreover, the V ’Vis wedgerl void, rally 
into the body of tlie tentorium and retaine<l there liy fhe comuH'* 
live tissue, its ventral shape corrissj ion ding exaclly'to the dorsal 
groove ill tlie latter (text-figs, 17, 19, T.ih, V.Fii'.). I:'ho dorsal 
arms of the tentorium run pandlel with those of tin* Y ” suid 
support it laterally. It is this part of the pharynx wldeli nciuls 
support liecause it is iiere that the sucking force is ap}>lictL 

The posterior arms of. the tentorium 'as they run' Inickwart'l, 
also support tlie pharynx to some extent, but they soon diverge 
laterally ainl leave it (t(x\Tj-lig. 20, F.A.). 

Tlie V ” is of thick chitin, whicli, Iiowaiver,, .heeonies t'hin .and 
soft .anteriorly aiu,! 'piisteriiuiy i.n the pluiryngeal duct and 'the 
tesophagiis.. ' 

(b) The Opereidum or dorsal umll of the pimrpnx, (Op.).- its 

structure is entirely differentiVoin that of' the'. 'V*"”. .].:t is closel)^ 

apposed to the “ V ” in its normal position, wlriidi is regained 

■ by ' its , own :ela,sticity, .and from which it is pulled bv imutractlou 
of therliviirieator (pluiryngeal). musedes. It is obvio'iis that ilmre 
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is no space left in tlie lumen of the pharynx wlien the operculum 
is i,ii tiie norm, a, 1 position, l)iit a strong vacuum, is produced in it 
when it is pulled out. 

it is lined with a thin and soft chitiii which is continued 
dorsally into a, ligament to which the divaricators are attached. 

Posteriorly it loses its chai'actei' as an operculum (text-fig. 22) ; 
it is no longer intro versible though it remains flexible. The V ” 
and tlie operculum form together, in this posterior part, one 
structure, which is more or less circular and is continued in the 
(esophagus. In this region the muscles are directly attached to it 
instead of to the ligament. As it passes anteriorly into the 
pharyngeal duct it also loses its fiexibility and introversibility. 
It fuses with the epipharynx (labriim) which now covers the 
ventral wall, and the muscles are again no longer attached to it. 
dduis in both directions (anteriorly and posteriorly) the pharynx 
proper loses its character as such, both in respect of the V ” 
and the operculum. 

There is a hinge-like fold of chitin upon which the operculum . 
turns inside out. It will be understood from the figure (text- 
fig. 20 ). 

The supports of the pharnyx proper a, re : — ■ 

(i.) The hypopliarynx. 

(ii.) The elypeal folds. 

(iii.) The body of the tentorium wdth its dorsal arms. 

(iv.) The posterior arms of the tentorium. 

All these supports ma.ke the Y ” immovably and firmly fixed 
in its proper place, while the operculum remains all the time 
flexible and i ntro versible. 

The function of the pharynx proper is very important since it 
is the chief organ of suction. The pharyngeal duct cannot start 
suction as there a.re no muscles attached to its dorsal wall, which 
is no longer intro versible; as explained above the operculum in its 
normal position is closely apposed to the “ Y, ’’ and thus there is 
no empty space between them. Tlie muscles contract, the oper- 
euluni is pulled out, and a strong vacuum is produced. To fill it 
up, the sap, which is now present in the pharyngeal duct, is sacked 
into it, 

(iii.) The G£^ophagv>s. 

Th(3re is no slia.rp external demarcation between the pharynx 
proper and the (esophagus, the transition is gradual, tlie “ Y and 
the operculum losing their characteristic structures. In some 
other species tliore is, at the entrance to the cesophagus, a constric- 
tion, whicli is due to the fact that the thick chitin of the pharynx 
proper ends suddenly where the cesophagus begins. The nerve- 
mass, consisting of the supra-CBSophageal ganglia., the lateral 
commissures, and the subrcesoplmgeal ganglia, surrounds the 
(Bsopha-gus, which then .opens/ straight into, the stomach' through 
the cjardiac waive; 
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The oesophagus is lined with tlie liweps of an ainh 

innermost of all, a soft chiti?,i, which (lisappea.rs posierif irly : fr* uii 
tills points thoi outer layer of the tcsopliagus is generally oiii‘ eidl 
thick, the cells being sinaJl. The inner layer consists of (‘longntc'd 
cells which have vacuoles in theiipniiil whit'Ji ;u*e gre.'itly developed 
ill the stoina.ch. Outside the outer epithelial layer sire foumi iJio 
constrictor and the valviila.v inuseles. (Te,xt;™lig. 2, (Ion. M V . j\l , ) 

The Cardiac Vahc (text-ligs. 2, 7, C.V.) — This is very shorts, 
aiid it seems that its position in the <csopha,gus variivs in ditltUH'nt 
iiisects. In Schhoneura kmufera it is present a/t tin* end of tJie 
(esophagus (Davidson (9)), but in Lyyas tlie valve is iu its luiddie. 
It is formed by the doubling of Ji part of tlie msopbagus vspon 
itself. Tlie valviilar musch?s are attacluMl to tlie base of the vali e. 
It reiiiaiiis closed in the normal position until the muscles (;ontra,c*ts 
when it is opened. 

It prevents any return -flow of the sap from tlie stomach into 
the (esophagus. 

The Gustatorv Organs. (Text-figs, 2f) >28.) 

That tliese are a specialised |)a.i*t of the supraovsoftliageal 
ganglia is proved beyond doubt. They are situated upon the 


Text-tigure 2(). 



For (explanation of the lettering eee p. 603 , 

operculum in the clypeo-labral region, ■ There'is a, nerve running 
from theTirain to, these orga.ns oil; the, upper 'wall of the'phaaynx,' 
iheir histological, structiires, tliougli specialised^ art 3 similar to 
those' of the brain, ' ' , 
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In verticiil sections, they slunv four lobes, arranged in pairs on 
either side of the operculuiTi. The ligament passes through tliein 
to give atta.chiiient to tlie divaricators (text-figs. 27, 28, G.Or., 
Lig.). There are nerve-fibres running into the pharynx, and 
also from one lobe to tbe other. Tliere are, moreover, small 
nerves issuing from them and distributing tlieinselves over the 
epipl\ ary age a.l I'egion . 

The Cribriform Plate (text -figs. 27, 28, Cri.Ph). — The 
ehitinous plate upon which these organs are situated is per- 
forated, and tlirough it the nerve-fibres communicate outward 


Text-figure 27. 



Vertiesil .sectioti of the gustatory org’ans with the cribriform plate, showing 
nerves passing to the periphery, etc. Oh. 6 & Oc, 4. 

.For explanation of the lettering see p. 693. 


with the lumen of the pharynx. This cribriform plate seems to 
be analogous with that found in the mammals, in which the 
olfjictory nerve-fibres pass through its pores to the olfactory 
sense-organ. 

. ' These ' organs seem to, be./gustatory. ' ■ Their function seems; to 
be to taste tlie sap as' it 'comes into tlve phtiryngeal duct,' I 
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Text-figiire 28 . 



Ijt/giis ‘pahidbms. 

Vertical section of tlie gustatoiy orj^ans with tlie cribrifomi plate, nhowing* 
nerves passing to the periphery, etc. Ob. 6 & Oe. E 

For explanation of the lettering see p. blKL 

Thi^ Pu'mp-appzARAtus, or WANZBiN-spiirry/K. 

This apparatus is one of the clia.raeteristio struetiires of trhe^ 
Illiyncbota, and has been described, though not in dcd-ail, Ijy 
many wi'iters. It \va,s first dis<M')vere(l h)f jjundoi.s (28) in 
Cinm'^ a.nd desci‘il,)ed later on l>y 'W<3dde (46), in Home 
in Fyrrh^^ 

It has been found in abnost a.ll rhynchotous forms ex(!e|it tlie 
Anoplnra. Wedde lias attached so much itu|N>rta.iK‘o t.c) it a,s i(» 
divide the Hemiptera into two groups: (i.) liliymdiol-ft, setiftn’a. 

with tlie punip-appamtvis, and (ii.) Pediculidm without it. It is 

possible tlurt, in the I^CMlicnlirUe, it may Imve esctiped, tl'U3 'iiot.ici? 
of . investigators, since it, .must be very minute.; I am,' tlie more 
encouraged in this belief becanse (ji’ove (16) says that the pump- 
a.pparatus is not found in Fiphonophora (a iiobu'ably big 

form), thougli he has iigured it in his drawings (lig. 7 /on. r//.). 
'.He further says,' In exactly 'the same positioi'i in the .small 
pointed mider-lip . . . . which closes the inoiith on ii^s posterior 
margin, where the above authons have described tin? sali\’ary 
pump, is a small lT-shaped rod of solid chitin.” This small rod 
of solid chitiii is nothing but tlie pump-eyliinler. 
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The pump may conveniently be divided into four parts for 
des(‘i;iption. t™™- 

(i.) 'Idle pump-cydinder with the pump-chamiber and the 
pi:iio|:)-stem. (Text-figs. 2, 3, 7, 14, 15, 16,- P.Cv., 

P.CIi., P.st.) 

(ii.) The piston with the handle. (Text-figs. 15, 16; Pi., 
Pi.II.) 

(iii.) The efferent salivary duct. (Text-figs. 3, 10-15, E.S.D.) 
•(iv.) The afterent salivary duct. (Text-figs. 2, 3, 16, etc. 
A.S.D.) 

(i.) TJi.a pui)ip-ci/lm^^^ imth the pump-chamher and the 

--The ])iinip eh;nnber is more or less oval in section, and its 
thick and rigid chitinons lining (constituting the pump-cylinder) 
consists of two walls, an anterior and a posterior, which difier 
from one another in structure and shape, though there is no 
discontinuity of chitin between them. 

(a) The Jinterior wall (A. W.P.). This is roughly semicircular 
ill section. Its middle portion is drawn out anteriorly into a 
thidiened solid process, which fuses with the hypopharyhx, and 
this thick portion of the pump is known as the pump- stem (text- 
fig. 3, PcSt.), whicli is perforated by the efferent salivary duct. Tlie 
chitin of tiie anterior wall is thick, elastic, and incompressible, 
it gets, liowever, thinner laterally, and is continued into the 
posterior wall dorsally; but ventrally it lines the entrance of 
tiie afierent sa.liva.ry duct. 

{J}) The postprior wall. This is apposed to the, anterior wall in 
the normal position. Its middle portion is swollen and is called 
the piston. This is continued backward to form the handle. 
Its cliitinous lining is elastic, introversible, and can be retracted 
fi’Cin the Muterior wall to a certain extent wdien the i:)uxnp 
muscles act. These muscles have already been described above. 

(c) '.ilie piimp-cha,mber. The space between the walls, anterior 
and |)osterior, of the pump-cylinder constitutes tlie pump-chamber. 
Ill the lairrrial position, wlien the posterior wall is a.pposed to the 
jxnterior, its capa,city is reduced to a mini in um. Introversion, of 
course, increastis this capacity. Into the chamber opens antero- 
ventrally the aiferent salivary duct, and from it issues antero- 
d^orsally the efferent salivary duct, which latter finds its way out 
through tlie piimp-stem to open into the ejection-canal of the 
maxilke. (Text-figs. 3,^0 B., P. Oh.) 

(d) Ati.a,chnicuf. Tlie pump-cylinder is attached by connec- 
tive tissue body of the tjentoriurn, which is sittmted just 

al)ove it; the ventral groove of the tentorium corresponds 
exactly to the dorsal semicircular* contour of the pump-cylinder, 
iiie afctachmeiit of tlie cylinder to the hypopharynx through the 
pump-stem has already been mentioned unrier (rj^), 

(ii,) Tks ' piston ^ toith portion of the 

posterior wall i's swolleh and continued back ward ,,, to a considerable 



726 


MR. P. R. AW ATI ON TIIK MEfMfANIHM 


distance as a solid rod of eliitiri. To this j>aiap moscdi^s 
are attaclied. This structure coustifut-es t.lie piston and the 
liaiidle, tlie swollen portion being the piston a.ud tin*. !>aekward 
CO iitiu nation the lia,ndle. Idie latter is Hattened (l(n*s() Aanii.rally. 

(iii.) The, ejf'ereut mlmiry dtict, — Tins is a, Jong a.nd narrow 
duet, issuing anteronlorsally from the pmnineha.miter. It has 
a very narrow lumen and runs tlirongh tlie |Him}»-“.stein and 
perforates the hypopliarynx before it opens aiitivriorly into the 
ejection-canal. It lias been shown above that tlie pUai;yngeal 
duet also runs througli the same region of* tlie l]}'|)opha}‘yiix on 
its way to tlie suction-canal. These ducts are thus lirought 
together and connected with one another by the hvpojiharyux. 
it is the only connection between tliem; oftierwise they art^ 
distinct from each other. Tliey do not communicate with on<* 
another. And yet tliere are many niisre]n*esent{iti<uis about it. 
Many of tlie previous writers are very ilovditfid of tlie facts, and 
do not seem to know whetlier tlie efferent duet imns straight 
into the ejection-canal or the laliinJ groove, or o|Kms int<i tiln^ 
pliaryngeal duct. Muir and Kershaw (22) write: ‘'The syringe 
or salivary pump , , . opens on the basal part of the la.bium 
beneath the hypopliarynx.’^ Tliis stateinerit is to<) vagina to he 
criticised. According to them, it seems that tlie efferent salivary 
duct opens into the labial groove. Tlie same mistake h:us be<‘n 
made by Grove (16), and is also found in many text-books. dim 
efferent salivary duct opens neither into the labial groo\'e rioi* 
into the pharyngeal duct, but, on the contrary, runs stra.ighti into 
the ejection-canal and opens there. In short, the ducts, |)harym- 
geal and efferent salivary, are separate from one another and 
open into the suction- and eject ion -canals of the maxiilai*)' stylefs 
respectively. (Textffig. 10, Bu.C., E.O.) 

The effei'eiit dnct is supported by 

(i.) The pump-.stem, and 
(ii.) Tlie hypopliarynx. 

It runs a considerable distance into the ejiHitiiui -canal bt*fori^ 
it ends. This prevents its sli|:>ping out of the ca.nal wlimi t1u3 
maxilliB are puslied down by tlieii' protractors. Wf, rilmr'yngcjil 
duct.) ' *' 

(iv.) The qff(mnt salivary c?«.c^.--The two sa.li vary find s issuing 
from the reservoirs on either side come tKigether iii tlu? head and 
form the afferent, or common salivary duct uuder* the lirulin 
1 his ^afferent duct is seen, -iu 'median hingitudinal 
running underneath the pump-cylinder and <)pcaiii)g a,iitcr()«‘ 
wentrally into^ the pump-chamber. It lias a lumen liigger than 
that of the efferent salivary dnct, and its walls are tlexible and 
elastic. ■ There .is not a trace of .a valve at 'its' entrance into' the 
pump-chamber. 

■" TIie ;sdwm^y^ (text-fig.; 7, .H,:D.)--Thei‘e ■ Jire two/saliA-ary 
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fluents, one on each side, issuing from the salivary i‘esei*voirs in 
tlie fclioracic region. They are narrow and long, and run straiglit 
ini:o tlie liejid, wliere tliey join together and form the common 
sfilivaiy diurt. Tliey are always' full of secretion, aijd as they 
are i.hiu a,nd elastic, tlieir walls are distended. The secretion is 
tl lerefore under pressure. 


The Fiinctiori of the Fumjj, 

4 

The structures of the pump, described above, will show tliat it 
is used to force the salivary secretion forward into the effei'ent 
salivary duct and thence into the ejection -canal of the maxillary 
st)dets. Hence it has been called a force-pump. 

The ejection-canal pours the secretion straight into a wound in 
a. leaf made by the stylets. The secretion does not leak out since 
the canal is air-tigi;it, whicli will be seen from cross-sections. 
Tdie shape of the cylinder in different species depends upon the 
degree of force i*eqnired to drive tlie secretion tlu’ough the 
efferent duct. The more minute this duct the more cylindrical 
is the pump : the return-stroke of the posteiior wall is more 
powerful in pro|)ortion to the force required to pull out the 
piston. Tlie posterior wall of the pump may be compared to 
a, 1)0 w. 

In tlie normal position the posterior wall is apposed to the 
anterior, and the capacity of the cliamber is reduced to a 
minimum. When the pump muscles, which are attached to 
the Imndle, conti’aet, the piston is pulled out and -with it the 
|)osterior wall. Tlie capacity of the chamber slowly increases 
a-nd a partial vacuum is produced. How, either the seci*etioo 
from the efferent duct or tliat from the afferent duct must flow 
into the chamber to till up this vacuum. The former case is 
impossible, as the efferent duct is very short and empties itself 
into tlie ejc'ctiori-ca.nal as soon a,s it is charged with tlie secretion, 
a,nd when empty its lumen would tend to collapse owing to tlie 
thinness of its walls. On the other lumd, the salivary ducts are 
always full of secretion under pressure, and their walls are always 
distended by theii* contents. As soon, then, as a va.cuum is pro- 
duced in tlie clia.raber, the secretion in the afferent duct flows 
forward into it. Thus, every time the muscles contract and tlie 
vacuum is produced, fresli secretion from the reservoirs flows into 
tlie priinp-cbamber. 

A¥b0n tlie muscles relax, the posterior wall of the cylindei* 
begins to return to its former position, the return -stroke being 
effeiffed by its own elasticity. The fluid in the chamber is 
gradually being compressed, and is forced along the line of least 
resistance, which lies through the efferent salivary duct. This 
duct is empty now, while the afferent duct is full of secretion 
under pressure. The secretion therefore iiiust flow into the 
efferent duct. Tlie space of the chamber is gradually being 
reduced, and the entrance of the afferent duct into the chamber 
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is closed wlieii tliat criticjal point is reaelioil at wliicli tilie I'li'i'S- 
sure inside tlie cliarnlier becomes hig’lier than thnt in the nfb'rtnvf. 
duct. Tin's closure is effec'tecl liy tiie posttua'or wnJi it;s<df“, wlricii 
sli.des over and closes the entrjince to the duct, '.rhus tJiere. is no 
necessiW for ii vaUm, and tlie sjdiva, once in the (ihfimbv'r, nc/vm,’ 
Hows back into tlie afferent <luct. 

To sum up : — 

(i.) Tlie pump is a force-pump. 

(ii.) The return-stroke of the posterior wall is cHV'cttMl l>y its 
own elasticity, wlien it has been pulled from the antorior wall hy 
the pump nuiscles. 

(iii.) The efferent saliva, ry duct is short and empties itself into 
the ejection-canal as soon as it is charged witli secretion, i t is 
therefore empty wlien the retuni-strolie begins. 

(iv.) Tlie afferent sa.livary duct is always full of sem-etion, 
which is always under pressure. It is longer than the efferent 
d act. 

(v.) No valve is rerpiired at tlie montli of the affermit dm't info 
the clianiher ; nor are there any muscles to open it. Its opening 
and closing are automatic^ 

The Mechanism of Suction. 

The functions of the different parts concerned in suction 
have now been described under tlieir res|)ectiv6 headings, ddu^ 
present section gives a connected account of tln^ iiieelianisin, 
siirmnarising, at the same time, what has been said above. 'ITie 
following is a picture of the mechanism as it might lie imagined 
from the arrangement of the different structures described. 

The mechanism consists of many structures in the tlea.d co- 
ordinated with one another, from the piercing of tlie epidermis 
of a leaf by the stylets to the digestion of the sap in tlie stoinutfh. 

(1) The stylets inside a leaf. 

The insect begins to feel the surface of a leaf wiiiii i.he sensoi'y 
ha.irs at the tip of the proboscis (texii-fig, 2D). 'It is trying l,*u 
find a good place for piercing. When it is found, tlm jaohosids 
is applied to it, the stylets are driven forwaril, the })ru!, raetois 
contract, and the epidermal layer is piei'ced, iiowcrvcr thick, it, 
liiay. be. 

(2) The bending of the proboscis. 

Once in,, tlie stylets are pushed down into the tissue liy diny.f, 
mechanical force, ie, by the bending of tlie pi'olioscis. This 
.feature .has already been alluded to. It increases artit!ci,a]|y ilm 
protrusion of the .stylets and enables them to :r 0 a.cli tlie tissue 
which contains, food. It seems -that tlie insect ivS riot' confined to 
any paatieukr , plant-tissues. .Tlie stylets may be found in tJie 
, xylem, the phloem,, or, in the cortex which: contains food -substances 
(text-figs. .'2,4, 2,5). 



OF SUCTION IN LYGUS PABTJLINUS. 


729 


Text“Bgnre 29. 



pahidinus. 


Mouutj sliowinfi!; tlie lalmitn miact'rafcod iu potasli and stained witli saturated 
})icri<.un, 90 per cont. ale. 


(B) Iiijectioiv of Buliva, into the wound. 

'Wluni the sl'^ylets reach the pait/ieular tissues, the inaxillo 
inondii)ul{ir muscles l:)egin to act. Their fuiu^tiun iuis already 
luHim di^alt witli. ddie mamlibles, wlien tliey are pulled in by 
tihese muscli»s, get fixed into tlie cellular walls i>y means of tlieir 
.recurved Itooks (text-lig, 25). ■■ The maxillaij stylets are ma,de' 
steady in t/lieir action by ■ the maaidibles because of tlieir 
interlocking a,rrangernent. 

Before the «ap is sucked through the suction-canal, it seems 
tliat saliva is injected into the wound made by tlie,, stylets. It is 
possible that the sali.va, by ’"being mixed' with the sa.p, may'trans- 
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form sfearcli into .sugar and thus help its digestion, idateaii (41) 
'has proved that the .saliva of insects Inis idii.s i„t is 

(loiibld'ul whetlier the sap is (ioagulabeil l>y exposure to air, jmt it 
so, tlie saliva may prevent its coagulation. A third po.s.sihiliiy 
is that saliva may irnike the sap less viscid. 

(4) Tiirgidity of the Cells. 

This may lie important indirectly in forring tlm mixtsl, 
with .saliva into the .suction-ca,nal of tlu^ nnixillary .siyieis. The 
cell.s of a ti.ssiie are ahva,y.s turgid and their walls ar(3 .sirrelsdnul 1,0 
tlieir utmost capacity. They collapse if pricked, and sijuirt out. 
the .sap witli some force. The niaxilhuy , sly lets jMercc Urn cells, 
tlie sap of which may thus lie forcefl into the (snpty sucla'ou 
ciuial, since the otlier ca,iial is full of the .sn,li\^•u‘v .secr<‘tioiK I 
attach no great weigdit to tliis possible factor in suction. 


(5) Capillarity. 

This fa,ctor may now come into a,etion, and l>y its muains the 
sap 'svould begin to a.scend in tlie .siu*tion-<;:inal if idiis were o|M‘n 
at the top. The .sap reache.s the pliaryiige.al duct,, which Imngs 
into the suction-canal, a-nd is thus iiumersed in the 

(6) Suction. 

Tlie divaricators of the pharynx begin to a,ct. l^liase of tho 
anterior part of the clypeiis contract first. The ofierculum is 
pulled out and a vacuum is formed between it and tliC! V.” 
The sap is sucked into the pharynx from the phai'yngea,! duct. 
Tlie muscles relax, and the operculum regains its foi'mer position. 
Meanwhile tlie mitscles lying jiosteriorly conti’aci., tlie ojiercaduni 
is pidled out, and the sa,p is forceil onwards. Tlie muscles lying 
.still more posteriorly, do the .same thing, and the same process is 
repeated. Thus there i.s a \va.ve of contraction of muscles pasHiug 
liack wards, and tlie sap is contimiou.sly fo riaid on towa.rds the 
.stoioacli. It is prcHumted from llowing liack, IsHxi.use fifnu'e is no 
empty .space, behind, since tlio opercuhun regains it.s nornml 
po.sition with relaxation of tlie anterior imiscles. 

Tlnis, ill the plmrynx there are two coiaf)leineni*ary factors 
which force the .sap onwards towards the msopliagus * 

(h) The vacuum produced by the raising of tlie opercultinL 
(ii.) Elasticity of tlie opercuiiim, which enable.s it to regain 
its normal position. 

, ' (7) The (-Esophagus. 

The sap is forced into the msophagus, the walls of which an* 
soft and flexible and have attached to them tlie constrictor 
'.muscles. A.s the sap ■.distend.s '■the ■.walls, the inuscles' (miitriui:,,' 
.and :a peristalsis is produced .which, forces the mp onwards to ward's 
the cardiac valve. " 
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(8) The Valve. 

Tiie valvular muscles c‘onta;art, the valve opens, and tdie sap is 
forced into the stioinarin 

(9) The Btomacdj. 

' Tliis is a, bag-like structure jind stores the sa}). 

’’.ho sum n]:> : 

There are the following fa.ctors iit work : — 

(i.)‘ Oapillarity in the siictioii-canal, helped by turgidity of the 
cells. 

(ii.) Suction produced by the vacuum through tlie raising of 
the opei’cuimn. 

(iii.) Tlie peristalsis in tlie oesophagus by iBeans of the 
constrictors. 

(iv.) The valvidai* {iction, which |)revents the sap from flowing 
back into the cesoiiliagus from the stomach. 

The pharyngeal duct liangs into the suction-canal and is 
immersed in tlie sa.p. A (jnestion ai-ises wliethei* it is possilile 
for the sap to avoid the duct and flow into the Ixxij^-caAdty from 
the suction-canah Tlie sap cannot do so beea;iuse (i.) there is no 
difference of pressure to force tlie sap into tlie body-cavity, and 
because (ii.) tliere is active snction through the pharyngeal duct. 

A.nother important tiling for snction is tlmt the suction- and 
ejection- canals must be separate and distinct fi'om eacli other. 
The least intercomxnunication will stop the whole meclianisni. 
Also one canal cannot serve two contradictory purposes — one of 
sucking and the otlier of ejecting; saliva.. The wliole meclianism, 
therefore, depends upon tlie presence of the two canals. (But, 
curiously enough, the Bed-bug, Cl7nex, is stated to present such, 
an a.nomaloiis case. It has only one ea.iial for sucking the lilood 
and ejecting the saliva as well, liecenfly it ha,s been desci'ihed 
|)y Dr, M'ax Braun (1) : In sha.pe the maxilhn reseinlile two 
gutter's, tlie (xmeave surfa,ees of which fa.ce one another and so 
ijirni a. tuliie. This serves to conduct tlie lilood iVoni tlie wound 
into tihe pharynx a.nd also saliva, into tlie wound. In other 
Il'eraiptera, fooihand sa.liva. are conveyed ,hy two distinct channels 
formeil by the longitudinal ridge wliicb I'uns down the groove of 
ea.cli maxilla, dividing it into two parts/’ This is not tlie case 
actually, as I liope/ shortly- to show by figuring sections of its ■ 
iiunitb-'parts.) ,, 

to the Plan^ 

That in/pas pahuUims does some da.mago to pota.to plants 
'l:ms 'been C(::»ncliisi\a3ly ' proved' ’Ixy the ' elaborate experiments of 
Prof. Lefroy, of the Impei'ial .College of-;Bciei:u*e, mid Mr. IJoiaie. 

It is mifiicdent to say here drills into the lea-vrs 

holes which are bordered ■afterwards.by brown rims. It does not 

.Ihioc^Biion, Bocl— 19M 50 
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come witliiii tlie scope of tliis paper to deal witii tlie [.Kitliologlejil 
effects due to tlie insect-bites ; but the way in wiiicdi fchestj In.iles 
are drilled is descrilied below. 

The structure and the slmi'ie of the stylets {m.vo been desm’ibed 
al)ov0. Tii.e tips of the maxillary stylets are smooj-.h and Iniireir" 

shaped, but those of the mandibles a, re d«m|>!y se!‘ralisi (text 

fig. 23). Tlie tip of the prolioscis is (overetl witli stiff imirs and 
is blunt. How the stylets work inside the idant-l-issin" lias laam 
described above. The insect is found on the same phice fos* hours 
at a stretch. It withdraws its stylets every few ininid‘es fiom t!m 
plant-tissues and thrusts tliern in again. Idiis process is rc^peated 
many times. Since tlie mandibles can only i>e wilJidrawn liy 
tearing the cells each time they are tal^en out, ivith i.lieir remonml 
hooks (texu-iig. 25), and as this process is repented maity tim^is, 
a big area is ultima, tely macerated and a hole is fonnerl i:.hcr<3 
afterwards. 

It w<is lield by many writers — -Dr. Ililey iMubig one of tihem*™- 
tluit the Heteroptera made liolos with the proboscis, the llomo- 
ptei*a with the stylets. This view is aiisohitely inaecnratf', simu‘ 
it is found that tlie prohoscis is iucapaiile of drilling liohxs, il.s 
tip being too thick and blunt to pimim tlie epidermis, Scidiions 
of plants taken with the stylets in situ show that the stylets 
enter the tissue, s, the prolioscis itself remaining ont-side, a.s 
described above. 
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Tile, liivijle rejitilo Frocolophon has long lieen known, and tlie 
work of (.)wen, Beeley, Woodw'ard, and Broom has made us 
a(^(|uaiiited with much of its structure. During my visit to South 
Africa, I w^as fortunate enougli to collect in the original locality, 
Dcinnybi’ook, irjiper Zwaart Kei, Dist. Queenstown, a nearly 
complete skeleton (liereafter referred to as the female skeleton) 
and several skulls a.nd fra.gments. On the farm, Haslop Hill, 
whicli lies about fifteen miles noith of Donny brook, I obtained 
a.notlier almost idisolutely complete and very well-preserved 
skeleton, whicdi 1 shall call the male skeleton, 

4diis 1 nateri ill, together \vith that in the British Museum, is 
perliaps tlie most extensive in existence for tlie study of any 
early rept^ile, ami gives knowledge of almost every detail of the 
slyructnre. 

FkulL’—Thoi general structure of tlie skull has long been knowm, 
lint it is now possilile to describe the basis cranii a,nd brain-case 
in d,eta,,iL 

Tlie !)asiocci|>ital is a (jomparatively small bone whose posterior 
end is foi'med by the transversely widened condyle, 'vvhicli is 
rounded. 4Tie upper surface of the bone carries tlie exoecipitals 
a.t the sides, and tlie rnidille part, of its upper surface is somewhat 
de[)ressed and siippoi'ts tlie brain. On the ventral siirfa,c.e the 
hoiH5 is soon (ioi'ered by the basisjilienoid but contributes to 
tlu^ tubera,, 

ba.sispbenoid is a large and- rema.rkable bone ; on. its lower 
suilace tivvo strong ridges continue the tubera forwacd and termi- 
in the bas,ipte,rygoid processes, whose 'flat artievdar faces look 
wi‘ll U) LI 10 front. It is possible tliat the has 5. pterygoid process; 
is pieixuid ]>y a furamen Vidii, but 'this is not ,certai.n, .Between 
tlu^si.i ri(]g(\s is a very deep groove, w-hich in front passes upwards 
into the skull, separating the ba.Bipterygo,ids4 .■From the sides;:of; 
the hone inunediately below and in front of the fenestra ovalis, a 
short but i'< 3 hitively powerful process passes out wa.rds and back- 
wards. and ends 'freely.. '.0.14 the upper surface,. the basisphenoid is 

^ For ojcplmmtiou of the Plates sm* p. 747. 
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iniicli exen.vfitod in tlio miOdlo, uiid its iM.toral liorOcvrs Tis«‘ ii«> iJic 
opistliotics. Tlie upper surfaces of the processes spoken of ahovo 
are deeply grooved, a,iid tlie grooves from them pass on to the hod y 
of tlie bone, forming a, depression strotcihiTig light across il jji 
front of this is a. rid'ge wliidi marks t.lm {losterior border of tiio 
pituitary fossa, wliose surface is not \'ery wcdi prt‘ser\'ed in any 
case. 

Text-figure 1. 



F.JuGj. 



Froiui / opji on- 1 rufomvvpfi* 

A. Ikse of sladl nrid otic regaoii vitnved bolow aiul the sate X ii. 

15. View of left side of brain-cnvity. X 3. 

B. Oe., Basioceipitnl llasipf^a'yg-oid pro(a?HS('K ; Iboisubeaoiil ; 

Or., Exotanpital ; I<^t/vc/.yBorain(ai jvip;ulava; AU',, Foraivirn Viilii'r; 
Ben.O'V.^ Fenestra ovalis ; tlpisthotic ; IV.O., Pro-otie ; 'Pew//,, 

V estibule, 

The exoccipital is ■a bone of medium dsixe, aTtieula.tiiig witli tlie 
iipper surface of the basioccipitnl. It is c()inpira,tiv(tly longj ami 
is pierced at about the middle of its length by two small foraiiiiiia 
for tlie twelfth nerve, which lie just above its lower border. 
These two openings soon join and open in a single fomnien on 
the outside of the cranium. ■ The bone, extends outwa.rds.for a. 
little distance with its upper part in contact with the posterior 
suflace of the paroccipital, from which bone it is separated below 
by, the large, round. fora, men jiigulare; ■ The exoccipital forms tlie 



A l*M>.S8IL ll!<:rTILK. 


737 


8i(]e w;ill of ilio f<>r;inK?.h liuigimiHj jiud its upper eiul is io contact 
\vi l-li .sii|")rco(*c5 pitiil, 

I'lic opisthotic. is a. hirgc^ and powerFid bone. Its innei* end 
was larg'(‘lv (‘art.ilaginons, ;uid itsossiiied pari, docs not touch the 
basis <-raiui. Ita-rt. of il's posteri<'>r Face is covtnaal hy the ex- 
occipitab lat.eral to which, it Forms the very deep and massive 
paroitcipiia,! procacss, the dista.l up[>cr corner of which is eoniiected 
with taJailarc. The Front3 oF the paroccipital process is 

(•overeil Ijy tihe pro-otic, a;ud tlie two liones coni])ine to Foian a, 
rounded groove on iJie lower surface in whi(!li tlie stapes lies. 

I’ho pro-otic is a,pplie<l to the anterior Face of the opisthotic, 
and resemhles that !)one in hawing a, largely ca;rtilaginous inner 
end, I'liis is, liowever, larger in a.rea, and is clearly pierced i)y a, 
foramwi, or possilvly two, for llie Vlltliand Vllltli ner\'es. Ou 
t.he inner si(h‘ of the skidl the inner ear is widely open and lies 
high in t.he side-wall of the hrain-carityx The wholi^ condition is 
extremely lilce that in a toi'toise. The front edge of tlie pro-otic 
has a large incisura. for the trigeminus, helow whicli is a pro- 
minent pro<‘(‘ss. ^rhe fenestra, ovalis is a. \ery large irregular 
hf)h3 in the liony skull, 

1\3xt-figin’e 2. 




aspect; of 8l{ull. X 1* 

II. lutoral X L 

( Vna]a>stte fi^wves Fwai ihms petfcct sku 

d,d,ie. is a ve.rj delicate bone, wboso inner aspect is, 

/not kn(,)wri ; e,xternally it is axactly like tlia.t of a lizard# touching' 
tlie pa.rietals liy a very small point, if at all directly, 

3'lie stiipies is 'a r<3latively thick rod., whose outer, end. is expanded 
into a plate, . 

There is a sl0,nd0r epipteiygoid, 'which expands.. below and' is 
broadly fastened on to the outer ''.surface of' t^ho' .pterygoid'. Just 



MR. D. M. S. WATSON ON 


fr o 

i oo 

outside its ;u*ticnl;itioii witli tlie hasis})]ieiioi<l. ''Idiis rises in tlie 
skull till its n|)|>er eud ueiirly toueiies the paricdsil latieral to the 
pn,riet:il foraiiKni. 

Tise ^i>'einrra-l stiandaire of the roof of the skull is ajrea.dy 
fa, miliar from the aiul <Iesria|>tioiis of Sesdey, Smith 

Woodwartl, and Broom. Idle in tdiis papm- will, I hope, 

explain any «louhtfnl points: tlio reia.tions in important rtryions 
are deserilied below. 

The qiiadrate is a c{>m[)ara.tively small l>oiie : it lias a, smaJI 
condyle for the rna.ndihle, fdiove wliicdi it rises vortiraJly. ddio 
body of the liono is in contact witli the very la;r,ii’<wa.nd massive 
(piadratojiyya.l at its lateral border; it is tlien si'|)arat(Ml from 
this Imne by the <]na,drate foi'amen. Aliove this level tin* wliole 
]>osterior surface of tlie (piadrate is covered l>y the sipianiosaL 
The qiiabi'ate sends a long process inwards wJiicli is covered 
posteidorly by the jiosterior i*a,nnis of tlie ptiMwgoitl. 

The sfjuainosal is a, hone of medium size which maybe deserilHMl 
as consisting of three parts. The |)ost,m*ior and largest of tlu'so 
(sivers inncli of the hack of the -quadrate ; it enrves I'oiind to 
form the second I'egion, wliiclii lies entirely on i:.he outer side of 
the .skull, having sutures with the ipiadratojugal, jogai, [ost- 
orbital, and tafndare. The tliird, part arises friim the otih(‘r t-wo 
a, ml pa.sses inwa.rds and backwards over tlie otic notch to nearly 
or cpiite touch tlie pa,rietal. The whole of this part is covered by 
the talmlare. 

The tabulare is a very large bone forming the post.erior eorner 
of the tiat upper surfa.ce of the skull. Its anterior eml o\'erlaps 
the pa,rietal and squaanostil to a very la,rge extent, Imt its lunder 
margin is free, a.nd is deiiected to meet tlie vipper posterior coi*iu‘i; 
of ■ til e par occi |>ita 1 . 

Of postpa.rietals there is usually no trace, Imt in the skid I of 
the fennde skeleton, whicli i.s well preserved, tliere are (piite 
clearly a pair of small liones aj’tieulating witli tlie pointcMl im*sial 
posterior ends of the yKarietals. These a.re very small, only aJmnt 
1 niilliinetre S(|ii.‘i,re, but ca.n only be interpreted as I'cst.igiai fioslr™ 
parietals. ddiey stand out (piite freely and tioucJi no nnderlying 
bone.s. 

An interesting point is tivat the iunsnl cavity is V(uy In/rgndy 
separated from the very large or idt by plates mdsing from 1,1m 
l^ichrynla,l a.nd preFrontah 

The septoTnaxilla is a sniall l)one‘ articnbd.ing wiidi iJie pnv* 
maxilla and nasal and forming tlie posterior bowler of the nost,riL 

The material at my disposal has shown no trace of a para- 
sphenoid, .'but iDr, Broom has -recorded ■ it in an Albiniy 'Miiseirni 
specimen. , * , 

, A curious fea.tiire of the-ve-ry well-preserved skull of the male 
skeleton is the presence of a sm a.ll depression with rather steep 
walls on the outer surface of the maxillaand nasal, just behind the 
upper end of the septomaxilla. This probfibly loilged a superior 
labial gland. ■ ■ 



A FOSSir. RErTlLK, 


739 


teiitlire of: i.he skull n.bout wliic.li there lias been some 
(lis|Mtt«> is tlie |ir(^seiice cr* absence of a, fora.uien in the teinporal 
r<'j!j;'ieii, bhci'c is no <loul>t tha.t nrooin is (juiie cornn'.t in denying 
its |)r(:‘S(nu*e, lint in jnstba.^to Ih-of. Heeley and the liritisli Miuseiim 
mason, it should lie pointed out that tlie liole in tlris region in 
tledr sknits is not an artlta,(‘t, Imt is due to a roialvion inwards of 
tl>e post.erior e<lge of tlie postorliita.l a.s a, residt of slight 
crnsliing. 

Text-ligvire 3 . 



/ ^iUH'oJophon frif/oniepps. 

(A) Outer, {UkI (Ih Imun' aspocis of l()\v(‘r jaw. X X. 

A nyailar ; (V., (,\>rouoi(l ; /)(■;/., Drutary ; P.Jrt., I’lvarticuluT ; 

ISp., Splonial; /SVa..X;a/., Suran^'iiliir. 

CoMiposil<* fi.i’’uros from two spocimoas. 

stinud-nre of tlie lowei* jaw w'ill lie nnderstood from text- 
fig, 3. Idiosutui'es se|>ara.tfng tlu‘ firoarticnlar from tlie Jirticular 
a.n<l aaignla.r a, re not clea.r in any s[)e(dnK‘U, but I! think tliey are 
faintly sliown as ligunMl in tin', skidl of the female skeleton. 
E\’ery oi-her snt«nre is ohvion,s. 

Idieeoronoid extends forwai’d between tlie dentary and splenial 
for some distarnaa 

Vmijifmtl m)h(''}nn» ■ - There a, res tweni-y-six presaeral verl^ehrm* 
31 n"^ axis lias a. {xiwerfnl sfiiiny very long axiteroposteriorly ; and 
powm’ful |")ost,('a‘ior‘ zyga.[Jophys(,*s, whicii. are (‘.ontvirned, forwards 
into a hro.'id tjxble, 'bhere is. a, la,rge interciontrnm lietiween. tlie 
cimiirnin of '(.lie a.xis and tlux oxiontoid* The odontoid is not, known 
in detail, 

'Tlie atlantal iiitereet'itrnm is la, rge and Its atiterior facelorins 
pa,rt of the euf.) for tlie ' ocei,|ntal eoixdybn There is a pair' of 
neural arches, to the a,thiS. ■ These are separated,, posteriorly,' by^ 
tlie T:ien"ra,l .spii'ie of the fxxis; en(,di h.a.s a. facet On. its inner face by 
wliicfi it articailates with ■ the odontoid,, anteriorly ,it-',has. an 
'articular fac^e, ,for ti'ie, ba.sioccipital. In ,front its /upper ,siirfa,ce. is 
.overlapped by t-Iie proatlaspamb beiund., it .articulates with ■ the 
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prezygTipopIiysis of tlic axis. Tlie Jitlas is voiy shoTf; iroi'ii l);i(*k 
to front. The proatlas is paired (and artieiilates with th«^ skuil '(). 

The reiiiaiiiiiig presanTa.l vertebra:'.^ ar<3 ;dl inneli alik(‘, fnit i.luhr 
neural arches become hea.vier as they ar(3 traced ])ackwai‘d. ^riie 
centra are completely piercHal by tlio notochord and ju*(^ (‘onsidta*- 
a.hly constricted, the lower surfaces, however, lading lleirteiiiML 
The articular ends are expanded. Tliere a,r(^ interceiitca b(vt\vt.M‘n 
all the presacrals; tliese are single eroscentie liones of an ordinary 
character. Broom records [)aired intercentrn hetween the third 
and fourth vertebrm. I ha,ve not seen tlris region. 

The neural a.i'ches a;re heavy, extremely so in the ])osterior 
part of the coluimn The articulating- faces of tlie 
are flat and placed horizontally througliout. Idie muiral s})incs 
a.re oiily representetl by very short projections on the top of the 
swollen neural a/rch. 

Tlie rib articulations a, re single, cai-ried at. the end of a, sliort. 
transverse process, contributed to by both arcth a,n<l centrum, in 
the anterior part of the column ; witli tlie progressive incrcMise in 
size of the neural arch this process becomes oiisolete, hut the*, rib 
aiticulation remains essentially siinilai*. 

Tlie fii'st sacra, 1 vertebra, is very sliort antero{>ost.erioily ; ii. 
carrie.s a very large rib articuhiting with both arcli and c(Mitrimi, 
and its neural a,rcli is lieavy. The anterior ^yg‘'T)ophys<\s are 
wide apart, but the posterior facets are placed close together. 
The second and third sacral vertelira) have slender a,r(3h(‘s, but 
their articulation -faces are still flat and horizontal, caudal 

vertebrjB are not well exposed in any specimen ; a-nteriorly they 
resemble the postei-ior sacrals, but further back tliey dov(‘lop 
fairly high spines and long chevron bones. It is not known liow 
far back they cany ribs. 

The ribs ax*e single-headed throughout and present no feature 
of interest. There is some evidence of a, rib on tlie atlas, iind 
there are certainly ribs on all the otbei* [U-esacral vertebrm except, 
perhaps, the last two or three, on which I ha,ve not seen any; 
even in‘a welhpi-eserved skeleton, if present, tliey wi/i'e short. 

AJxiommal ribs . — Three specimens show tlie whole series of 
alxiomimrl ribs. Ilie plastron is extremely reduced, consisting of 
at most five series of transverse rows eacli composed of six: very 
small slender elements, ' These are divided into two gi'oups, whic^'h, 
do not meet in the middle line. The whole ar:ra;ngenieiiti is almiit 
a centimetre from back to front, and lies about 15 miin bcdiiiid 
the pecteal girdle, text-fig. 4, B. 

Pectoral girdle . — The general features of tlie pectoxid girdle 
have' long been known. ’ ■ 

The scapula stands nearly vertically and is a simple bone with- 
out .an acromion. It has a ridge 'down its outer surface and 
thickens consiclerably at the glenoid cavity. The anterior pai.‘t of 
the lower margin of the bone Ls in contact with the precoracoid, 
and for the anterior half of this union the externah surface of 
one bone is directly continued on to - the other. Posteriorly this 
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mvhi'.o is iMfieiT!i|>k‘(I hy f.he notch which forms the glenoid 
c;i,vity; fiostorioi* port of this is formo<l by tlie (iOTa.coid, 

wiiich ariiciiiates wiidi tin^ scjipiiln. mid }»recoi:ncoi(1, and extends 
backwards ladiiud tluan for a, long distance* 

ddm glenoid ca.vity thus formed by aJ! three lioncs looks aliriost 
dirocS ly <nitw;i r(ls a/ml is essmd ia.lly a trihedral piig it must have 
b(unu*o\ en.'d during lil<) Inna, till itdc pad ot cantilagn, but can iiev'cr 
ha,v(^ shown any i rataa oi* tln^ scrivw-siiapi^ sliowu in early Coty- 
losa.iirs smdi a.s Lahh.lom.nrm^ ;ind, to a less exteiitj 

“ ..Pciriasfuirirs,'^ 

Text-ligure 4. 



A. Tvip:l»ti laterril nspo^i <»l\sli()id<i(asgirfll^ X b 
Ah Ahinirnl as|>('rf. of s!imil<k»r'‘gitHUo. X 1. 

B. Vt’Jiiral aK|H‘t*t of slioul<l(>r-gii’(tk*j and ulHloininal ribs* X b 
(1, lliglit, Hide tifb^nUoH Innu tnifciiiuln, X.l, 

1'he so“Cnl!e<l noted) in the preeeimc'oid i.iroves .wlien fully 
eixposed iio Ik? .inally a forntuen, passing tdyongh, t};i e l:)(:>ne a-nd 
oi'ieiiing Oil , its up|)er surface, its most rel/ua,rl«ihle^featulre is 
tlu3 strong roiimletl ridge wliieh forms its anterior border on the 
lower surface. 

Tbe 'cda:?i(d,es fi.re largo bones, beginningatc the i'i|:)per inargin 
of the sciipnla ; they run down tire wliola anterior border of that 
!)one and then .turn/ snildanly in,. being vertiadly .ex]')anded 'arid^ 
applied to tbe antfudoi* face '.of the T-shaped 'intercdavicle. 

TJie, !:n:iiiieri:is of Pracohphou is furerj re, markable" bone./'; The 
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head is a large triangular, area, obviously covered l)y a thick pad 
of c;irtilage during life. 

Tlie anterior lower coi*ner of fiho head gives rise to a :ridg<'^ 
winch rapidly snl>sidGS into i,lie shaft a,:ud forms tlie o,n,ly i‘e|n*i‘'" 
sentativG of tlve d(dtoid crest. 

The anterior upper corner also gives rise to a ridge wliidi 
passes down tlie dorsal and anterior edge <.)f t,l.ie inm,ii‘riis irntd,! it» 
ill turn passes into tlie sha,ft. 

The posterior lower corner of the triangular bead gives idsci to 
a pronounced ulnar crest of iiincli grea.ter size than the radial 
expansion. Tlie bone ha,s a na.rrow shaft wliich expa.nds into tlie 
wide lower end of tlie lione. This hears a firoinineiit condyle for 
the head of tlie ra.dius and one for tlie ulna. There is a large 
entepicondyle with a foranien. 

Tlie radius and ulna present no marked features. 

The carpus and maiius are exactly as Dr. ilronm lias already 
iigured tliem ; tlie radiale is uiiossdied ; in the male skei(‘ton 
traces of its cartilage wei*e preserved. 

Fehic limb . — Tlie pelvis, a.s shown in my s|.)eciniens, is ra, tiler 
different from tliat of Dr. Eroonds speeimen. 

Tlie ilium is high and narrow, it is supported liy tlie 
sacral ribs, and placed almost vertically ; it hirnis abouii a third 
of tlie acetabulum, above which it is thickened to form the usual 
process. 

The pubis is an extremely massive bone, nearly sijuare when 
seen from below, and pierced by the foramen ; it aiDeulates wii;,h 
its fellow so that the lower surfaces meet in an angle cionsid era lily 
less than two right angles ; in otlier words, tlm lower surface of 
the pelvis is not ffat. The upper surface of the pubis slopes 
downi very rapidly in front. 

The ischia present no special featurCvS, 

The hind leg has alrea.dy been well described and figuriul by 
Seeley and Broom ; niy specimens agree exactly witli iilieirs. 

The restoration of the skeleton in a. walking attitude, text- 
fig. 5, is dra,wn entirely from the male skeleton. 

The lengtli of the neck dopemls on tlie acduial posdiion of tla^ 
pectoral girdle in tlie specimen, whi(!li is quite iindistur'hed, lying 
on the venti’al surface witli the fore legs placed st'raigld;. hade 
along the body and the soles of the two feiddiogetlier Jiliing the 
tail. The head is turned slia-rply to the riglit, but' as ov(:,U''y lioiu;^ is 
in close and accurate articulation this position must lie a possihh!i 
one. , ' In the iemale skeleton the head is iir. a similar position, 
and the shoulder-girdle equally far hack. Tlie tail in the 
restoration is completed from the entire series of caiulals of the 
female skeleton'. 

Taken' as a whole Frocohphon is very, Hzard.-like' in build, 
although it is rather massively constructed. 

.The male and' female skeletons are of exactly the same length, 
■as ax'e their skulls, ' The dentition ■ is quite '.'similar in the two 
..'..specimens, and I think there.. is' not', the slightest .doubt that they 
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sexes ill living Lizards, find I tlrink it is exti'cnnely i-lial:; 

tin? sa.ine reason aecoiiuLw for the dilferenei^ hetweiei niy two 
skeletons. 


AjJlHltiCff o f Procoloj diOn. 

Thnt is fi O(>tylosa,viria,n has heeii reeogids(Hl l>y a!! 

recent workers. Its right to iiiclnsit>n in this group d(‘pi‘nils 
on. its roofed skid.l (it is perfectly obvious from tiie examination 
of Av elk preserved skulls tlKit the l‘irgo o|)eiiiug on <‘ither sid<> is 
entirely an eularge(l orbit and not, a, s has siAmeidmes heiiu sug- 
gested, a, joint orbit and temporal fossa), and on tlie typii'aU}^ 
Ootylosaurian vertebrie wliicb fire very similai.’ to those of 
ZaJyidimt-tirv.s. 

Mere reference of an animal to the (lotjdosanria, imxnis Ami*}'' 
little, as that groat group includes a,nimals which dithn,’ at least 
as niucli, from one another as <lo a Lizard a,nd or evim 

a Tortoise and a Crocodile. 

'Wlien discussing Farlas(mrus recently 1 dividiMl nil Colydo- 
saurifi, after the removal of tlie very primitive Seyiiirriiria, into 
two groups, from the way in wliicli they obtained a, vertically 
sta,uding quadrate, one process leading to tlie olilitmaition of tlio 
otic notch, the oilier to its exfiggerfitioiu 

To the first group belong the Ca|)torliinid.s, Pariotichids, and 
Pantylids; to the second, Diadec^tids and Pariasauriils. 

Procolophon lias an enormous otic notch, and of (.'ourse fails 
into tiie second group. 

Procolophon ami its allies are the latest of all Clotylfisfiiiriii, 
oceuiTing, so far as is definitely knoAvn, only in tluA ^rrisis aft:.m‘ 
the disa,ppearance of all other types. In (uiusiilerat-ion of llnvir 
age we sliould expect to find many advances in tlnvir struciurm 
[Any study of paheontology shows that ail ailied .‘uiiimds tend, 
witli mere passage of time, to clia,Mge their striictnre in (‘eri,a,in 
definite ways Avhicli are common to wiiole groups ami occur 
iiidepeiKlently in diflerent lines of descent, dlhose (dia.nges, 
Avliich are usually independent of the a.da]>ta.tions (d‘ the anima ts 
in Avhicli tliey' occur, take place at dilierent rates in the distfinet 
lines, and the sets of changes of diHerent parts of the sa.me. 
animal are independent a.nd may proceed at veiy diflerent rfites. 
Changes of this typi.^ I refer to as advances; tliey are (piitgi 
different from specialisations, wliich tliemselves are of two kinds, 
adaptations to some special mode of life, and what are usuaii^y 
regarded as specific ■ characters, '7. ’ such differences bidnveen 

animals as form the typical Mlendelian allelomorphs ; it is very 
probable that these characters once estal)lished, perha jis as sa.ltar 
tions, are very stable, and may persist in a recognisal:)l,e form' 
during a long series of advances,] 

The advances in the structure of Procolophon are 

1. The roiindM occipital con<lyle. 

' v /iliC' vertical 'quadrate. ; 
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ll. The loss of tlie j^riinit.ive (ioivnectioii l)etjweeii the kpia- 
tiiosal anti |)t(‘rvgo}(l. 

4. T!i(^ loss (4‘ th(i ‘‘supra,"'*’’ aud iiiter-toinporal bones. 

5, '.riie loaluotiioii of the hiehryuml so tlia.t it no longer 

rcs'iehes tlu^ nosti'il. 

f). 'Hie release of ilie distal entl of the sta.pes from the 
(juadrate. 

7. Tile sliort atlas and long a,xis. 

8. 'I’lie long neek. 

V). ddie extreme reduction, of tlie plastron, 

1(1. Tlie loss of tlie cleithruiu. 

11. 4Tie loss of the supra.glenoid n.nd glenoid foramina, 

12. Idle h^ss of the screw-sliaped glenoid cavity. 

Id. 'riie loss of tlie lifth distal ca.rpal, 

14. 'Idle loss of the eentralia, tarsi and the fifth distal tarsal. 

'Idle s|>ecialis:iti(in.s in tlie structure of rrocolophon are : ■ - 

1. ddie enhirgod taTiilare. 

2 , '1^ ho e n larg(3d q innlratoj ugal . 

d. Idle enlarged orbit, 

4. Idle dentition. 

5. Tlie clia,ractei‘istic bunierns. 

6. The iKin-ossification of the radiale. 

7. The tliree sacral verteline. 

No otlier G(>t}dosanrians approach IVocolopImn in tlie rnmilier 
of its advances, no other form has the laciirymal excluded from 
the nostril, aaid none other lias completely lost tlie screw-shaped 
glenoid cavity. Idiese dilFereuces, however, are not of such a 
(‘hai‘a.cter as to pre(ilu<le the possibility of Procolxyphon liaving 
been, derived from some known earlier form; they are merely 
a, result of its lateness in time. 

Tdie very large otic notch seems by itself to render any con- 
nection with the Oapitorhiiridm impossilde ; but of even greater 
irnpiirta.nce is the difference in tlio Irrain-cases. Frocolophon has 
the vesiiiliuh:^ of the inner ear occupying tlie whole side-wall of 
the cranium, and in wide connection witli the hraiiecavity, exactly 
as ill a, d.V>rtoise or HphmiiHhn. The Gaptorliinids, altliougli the 
mat'-erial is not snlliciently goo<l for certainty, seem to have tlie 
vestihide phu*ed very low <k>wn, as in a Therapsid ; a difFerence 
of this charaxiter' seems to me to render any idea of a close 
cciiinecdiion betweeii the groups quite iinhelievable. 

So little is known of and Fmityhxs their 

affinities are. qiiite inicertain. 

Procolo'pkon in its very long, low 
brain -cavity, witli a bony separation of the inner ear from the 
cranial cavity. , It is, of course, a very niucli less advanced type, 
retaining a concave occipital condyle, a trace of the .connectioiv 
of the squamosal and'.ptei:ygoid,;a lachryma.1 reachi.ngdlie, nostril, 
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a cleifcliriim, n, serew-sliaped glenoid eavity, and, a c'‘a,r|,tjiL 

A blood reln.tioiisIii[) between a.nd is 

more proba])le tliaii one betwe<m ProcoltiphiHh n,n,d /af/aV/e*sv/7ovos\ 
despite tlie very diiferent special isa.tio.n of the i,n'o jypes, 

IJiadectes re,semble.s Procidoplion in its la.rgr* oti«‘. mdadi, a ml 
apparently, to soisie exkmt, in. tlje f(‘a.tures of the cra.iual cn,\''’,it'.y. 

It diiiers, however, in the ccnnphde ciosnrt* of tin* post bnnpora.l 

fossie by a union of the wlilened snpra,o(;ci} n't, a! with tlie ta.bulares 
and postparietals. In addition to tln'se^ pbyi(>gaa5etieaJly im- 
portant differences are many due to tlni very mindi less advnnciMl 
nature of the type. 

Lvni7i0scslis differs in tlie a.|>pa.rent oblil-eration of tlie otie 
notcli and in its closed post-tem|)oral fossag in a,fhlition t,o the 
retention of many primitive strnctnri'S. 

Tlte work of Jtouleoger and v. Iluene lias sliown tlie veiy 
great reseml.>]a/nce between TideijmUrii a.ml rroaihfphori, and 1 
Jmve been al)le to cordiian tdieir Jiec()iuits on a- magnitieenij inev' 
skeleton of the la, iter lent to me by Mr. Taylor of |jla.nbr}ale. 

Dr. Drooni, wdien be first oxainijied exprt»sse<l 

bis opinion that Avhilst teelmically a Cotylo.sani’ if was i*(‘all}‘ a. 
primitive ‘‘ Diaptosanrian,” picking IWcm/mtteria as |)erhaps its 
nearest known relative. This choice wa-s rallier an, tinfoi’i/miate 
one, for it now seems almost cert, a, in timt PalmdmUerm is really 
a Therapsi(,l. 

This suggestion was, in fa,ct, really founded on sncb features j\s 
the digital formula and the presence of al)doniimd rilis, whicdi 
iiave proved to be common to all early reptiles. A t the same 
time, tlie structure of the neural jiart of tlie skull does I’eca.li 
very sti-ongly that of Sphenodoji, or, so far as the interior of tlie 
cimnial cavity is concerned, a Tortoise. 

As I believe very strongly in the value of tin's part of tlie 
skeleton a,s an indicator of affinities, I think it probable tliat 
Procolophon bas some real j/ela,tionsliip to the unknowm group of 
Ootylosaiirs from wliiclv these two very diverse forms of reptih^s 
sprung. I have carefully examined the skeleton of Ih^ocolophon 
in tills conrniction, but <‘a,n lind no other rcxseirilhinccs Ixdav'otai 
it and the more niodern reptiles which are not {ils(> (‘(innuon to 
many other, early forms* . In particular- the glenoid caviiy 
incapalile ,of having given, rise -to that of repi»ili:‘s \vith a single 
eoraeoidal element, being curiously advanced in a di,i!e,rent 
direction. : 

For tlie opportunity of collecting the material on wbicli this 
paper ' is ' based, I ''am indebted, to the assistance of tlie .Percy 
,'Sladen ■ Trustees, and to G. W, Orozier, Esq., of I)o.nnyl,),ro(,)]v, 
-W.. Southey, -Esq., of Tentergate, and P. Goosen, Esq., of dliislop 
.-Hill, B. Africa,; - without ■ whose hospitality and ■ inttmest I could 
diavedoiie.nothing.' 

b'The beaiitifuP prepara, tion of the maJe skeleton was made hr' 
Mr. , R.'- Hall, of the' British 'Museiun. ■ 
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I'^XM’LxVNAlMON (W THE PIxATFS. 

]>L,\TH 1. 

/ *roroltipfn>)i (rUjou > ecpa. 

Dor, -ill off ho noariy O()in|»l(‘io skolotou ofii malo (IhlVl, ll. ioBL). 

(Dllooiod Ity Hto iiuDior jil ilaslop Hill, Di.st. Tarka, S. Afrioii. 


1 *LATE 11 . 

Pi •iwoloph 0 n trUjon i ceps . 

\’out n»l nspoot of the shown in PI. 1. 


Plate TIT. 

Procof opium (cUjoniceps. 

Tlio sjioriiuon shown in PI. I,, from the left side. 


■PRochZooL. Soo.— 1914, Ho. LL.'.-. ■ 
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III 185] Andrew Ceddes Bain forwarded to the Geological 
Bociety of London a series of fossil bones from the River Gamka, 
(li'ent Karroo, Boutli Afri(;a, which he recognised as different 
from all the otdiers he had collected. 

ddies(^ hom‘S a femur, liumenis, ilium, vertebr®, and portions 
of .sktdl - bones - were tlie first fragnients of a Deinocc^pbalian to be 
found in South Africa. Many years before, however, the copper 
mines of tlu^ Ural Mountains liad yielded fragmentary bones 
which wer<i dcscrilied by Kutorga ; these are now known to 
belong to Diiuocephaliaos. The first South African type to be 
dtss(u;ibiHl was Twpmocephalm aikerstonei Gwen, the snout of 
whic-b was excellently figuied and shortly described in the 
* Gabalogue ' of : Fossil .Reptiles ■ of South;, Africa in the., British 
Museum,’ ,'In this , work : 0 wen^ ■ described ,some vertebra, , and. 
limb-bones belonging to Deinoeephalia, but by a confiision in 
localities attributed ; many .of tbexn ■ to : Fariasatmis, ' Some'' "years ' 
later Gwen described the very fragmentary remains of Titano- 


smMis* 


5U- 


Pm* explanation of the Plates see p. 786. 



750 


MR, D, M. S. \\'AT.SOX OX 


Tile first, account of n slvull wliiiOi wms in any.vvcy co!i}|)l<:vfct) 
was written liy l.L (1. Seeley on ninJ'.tMvia.l of Ik/u^phikHlini a, nil, 
I)eut&’OS(mras from the IJra/Ks. SuI'Kse<|U(‘nily i!s(‘ stiua,^ a;ut.lu„u‘ 
described a, good skull belougiiig t(» the South AlVicjiu Museiuo 
as l)eIf Idiiogrw£i-i(s emt(Ke]>h.<ihfs, 

E,xce|rt for {,)ii,rely syste]ua.(vi<‘. d<:‘Scri|>t.i«M>s by Urooni of frurr 
new genera and livt^ new sjietdes foinahMl uu most unsa/tislaetoiy 
material, nothing further was jmhlLslied till, in IIHIU, this author 
gave a short and, as it ha.s proved, somewha t inacumrate account 
of two skulls in tlie Eritisli Museiiui collected hy I Vof, S<‘i‘li‘y. 
Subsequently Broom pnldished a, niuch blotter account of the 
type skull of Ddphm^^ and brief descriptions of sin<‘ral 

new genera, one of which gave a, complei.e knowhslge of the 
lower ja.w. 

Fiindly, liaughton ha.s |,uiblished a short aceount of a hi rgi; 
skull referred, perhaps correetly, to atherskum. 

The Britisii Museum (dSTatuiral History) contains a, la rge amount 
of Deinocepliaiian materia,] in tlie form of moi’i* or less frag- 
inentary skulls and small a,ssociated s(,‘ts of iiones. From this it 
is possible to get some idea of the form aaul stnuituni of a, 
member of the group, and to give ii riearly coni] ihdai a,c(!ount of 
tlie inorpliology of tlie skull. 

Tlie description of tlie Tapinocepludoid skidl now given is 
founded on the following nnaterial : — 

I, B. 1705. Tlve type skull . of Tapim}ceph(dtm tijtliersUnidi^ 
represented by the riglit side of the oceipita.l region up to the 
orbit, the left snpraorbitaJ region, and the anterior part of tlie 
face, 

II. 11.3594. Tlie skull already described by JlrcKun as 
cephalus atherstoiiei which really belongs to a new genus (PL J'.M. 
and text-figs, 1--4). 

This skull has lost the Basioecipital condyle and tlie left 
quadrate region. It ivS vei.y slightly distorted by pr(:^ssio'e Imt 
otherwise is very well pioserved, Imwing been completely fre<,‘d 
from ji most iiitriictahlo mati’ix liy Mu*, li. ,llali, of' f.he .Prihish 
Mu,iseinn. 'Wlien Broom described it,, tlie wliole outer surfa.ci^ 
was covered with a. thin layer of matrix whicli, lias proved, i,o lie 
readily ' removable, so tliat all the. sutures of tlai face a, re ch,un,*ly 
and definitely sliown ; inost ■ of tliose figured l,>y 'Broom are 
wrong. 

.;TII„ Ry 3596 'is a 'specimen in , tlie 8e.eley, collect ,from 
; I)e Cypher, '..Gouph, ■eonsistiiig of a skull (text-figs. 5-7) f,rom, 
which the face in advance of the prefrontal Irnl fa.lUui a, way 
before fossilisation, the two dentaries, with some limb-boiu*s and 
vertebra3. Although also referred by Broom to T(cpiiM>c<>phal((,% 
this skull is generically distinjct not only from tins type but also 
from II,. 3594:', ■ ■ ,, ^ 

■ ■' " _ 'lY . ' 493B5 is, a .specimen, Q of T. , Baiids collection, iVon,i' Wariii 
, Bad,: Gouph, which; ' consists of. the posterior pa:rt ,of ,tlie s'kiill, 
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Ttvxt-figure 1. 
Pt, Fr. Pk* Fr. 



Mormomnrus secle-^i^ gei). et sp. n. 

1 1.351)1 B.M.K.1I. Type-slv'ull. Right lateral aspect X i 
J., Jtigal; Lac., laiclirymal; Mx., Maxilla; Na., Nasal; P.O., Postorhital ; Ft. 
Pterygoid; Pt.Pr., Postfrontal; Pe.Fr., Prefrontal; P.Mx,, Preinaxilla; 
QtJ., Quadrate; Qu.J,, Qiuidratojugal ; S.Mx., Soptomaxilla ; Sq., Sqna. 
ino.sal ; T a o., Tabula, re. 

Altliongli tbe-se skulls belong to four differeut genei*a, they 
agree so closely in their fundameutol architecture that I have 
vised theta all iu the following description, whicli is, however, 
foMtuhal as far as possible on 11. 3594, from which tlie account 
of tlio facie and pa, late ai*o almost wholly drawn, 

[lliis nud^hod 1 hold to be perfectly legitimate ; it is as if Ave 
wcvnv describing tlio characteristic structure of a mammars skidl 
from in{‘om]>loto l)ut complementary skulls of a bear, a dog, and 
a. <,*at.] 

^Illt€j15i;|)ii:toceplia,loid skidl (text^figs. l“-9) has an extraordinarily 
large and nmssive (vranial portion beside winch the often sliarply 
marked olT face seems rather feeble. The whole of tlie bones 
on tlie dorsal surface of the postorbital region fuse together and 
tiiicken |rrobaibly thinughout the aninial’s life, until as miicli as 

* Skulls from tlie Karroo of South Africa are usually distorted ; in mau 3 >' ca.ses 
tluH m of tbe nature of a simfile sheer, which is very easily corrected in making 
drawiug.s. In the tlgures of this paper this correction has been made, and each side 
is restored by comparison with the other. Nothing is introduced into them without 
(ihsir evidcmcc on at least one side. All the figures are projections and not perspective 
drawings'.'". 
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fifteen centimetres of solid finely caneellnr may lie formca'I 

over the brain. The bones of the face, nliihonii'h they may l'»e i.\vf> 
centimeti'es thick, never fuse, and were readily dis;u,i::!Cu}at4'Ml in 
the a.dult skull. 

Text figure 2, 



P. Mx. 


Mormomtmis seele,t/L Dorsal aspect f>i'‘ tlie tvpe«Kkvt1l, X 

Refereiicc-k'ttovs as before, with : — Fr., Frontal ; LFar., li)i(iri>ari(Tal ; 

Par., Purietah 

The whole occipital and otic region of tlte slvull (textrligs. fi, 7) 
lias fused, into a. TnasB of bone in Avhich no sutures in’o visih'le in, 
the material at xny disposaJ,. On the wlioh:? this region is "VA^ry like 
the corresponding part of Lj/stromifrm wlnt'Ji l 'ha\-e already 
described. It forms a tliick, 'vertically placei! plaice" of l,)oi„n;,« 
pierced tlrrougli tlio middle by the relatively sinal! Imaiint^a vity, 
this is tliroiigiiont higher tha,n wide, atid lias not btMai cleaiuM] in 
any ' specimens ; fractures, liowe'ver, shoAA'^ tliat' it possessed the 
chaixacteristic Therapsid character of having the largo opening to 
the vestibule placed very low down in the skull. The Hour of 
tbO' bx^ain-twity rises c^oiisiderably to waivls the front. ' ■ 

, The basioccipital condyle (text'-fi.gs. 3, 4, 7) is si'oglo, large, .and 
slightly pedunculate,, (E. 3'596).; it. has a slight median depression 
representing , tfie notochordal pith , Below the condyle, the basi* 
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oceipitiil forms n, reriueal iirea, wliicb. may l')e very higli and wide 
(textdi^. 7) (IL dn96) or <jompa.ratively Tiie sides of tins 

ri,:reamiiiisfi be formed by the [)aroccipitais for some distance, as 
the. tenesti’a'i ovjiies lie at/ tlie sides well below tin? condyle. The 
ccni;esp('>iidii:ig tbit area in front is formed by tlie basispheiioid. 
ddiere are no <iistiiK*t tubera basisphenoidaliji, or basipterygoid 
processes, i)Mt Jibe posterior ends of the pterygoids articulate and 
indeed hise with the lower maigin of the vertical area. From 


Text-figure 3, 



Ilhrmobxmms seeUijL Posterior view of the type-skull, X h 

Eeferonco-letters us before, with : — B.Oc,, Busioccipitiil ; Par.Oc., Paroccipitul ; 

F.T.P., I’ost* temporal fossa ; St., Stapes. 

between tliem the narrow parasphenoid rises as a vertical plate^ 
sepaiu-ted from nuich, of the front of the hasisphenoid by the deep, 
short Botdi which is the pituitary fossa. This fossa ivS bounded 
latcially by very low ridges which rim upwards on the vertical 
antiM'ior face of the Ijasisphenoid until they terminate in low pro- 
ct\ssc‘s which are tlie processi anteriores prootici. The prootic of 
course coutrilmtes to the fenestra ovalis, above which it is 
pei'forated ly the a.c|ua>ductas fallopii for the Tilth nerve. 

Tlie otic am! supraoccipital regions of the skull are in contact 
with the following bones : — 

The upper outer corner ■ of the posterior face of 'the large 
iyiUYj(xnpital jm^cess with tlie tabulare. ■ ■ 

The outer end and front face of the paroccipital process with the 
squamosal. , 

The lower part of the front face of the paroccipital process with 
the quadrate. ■ , ■ . 

Tlie posterior surface of the supraoccipital region is covered by 
the interparietal 'and tabulares.. ■ Its upper margin' (and part of 
the front face?) by the' parietal (and 'postorbitar?)b ^ ^ , , 



754 


MR. i,). M. S. \VAT80'X ON 


Tl:ie prims|)]ieiioid 9, Par..S[\), as has [h>C!i dos(‘i‘il"M:'.(l 

above, rises from tlie iVoiii) hice oi' ilio )>a.sis|)hoiiui(b If. is very 
short a,atoiH)-|:H')st(Mb:n'*ly a, ad rises aea.rly vrabiraliy in the skid I 
about to t.he le;vel cvi* the a.ntcM.ior ii.ilY‘rior j)rn('<,‘ss of the prnot;}e ; 
its upfHT end is then split and reec.ab’es the lowto* of Ihe 
etlnnoid. 

Tlie ethmoid is a. renairivahle l>om‘ (‘xtrenic'l}' like i,ha/t; of 
EmhiJimh'ii , 

Its lower ])ordei‘ is clasped hy the s|)lit edye of the 

parasplieiioid, from which it rises a.s a re.uTtnv walica! plai e, ; in 
front tints is continne<l to the roof of f.he sknih hut hehiinl it:, 

T(‘xt-ljgnre 4. 


P. Mx. 



R(4eren'Cti-lotters''as before, with P.R.V., Prevoaier; :Pal., IVbitine* 

Tr., Transverse Ifone. 

splits into two ' branches which .rise to the .frontals ami leave 
between them a .small ca,vity for the olfackny lobes .of tlie b:rain. 
The .nasal nerves leave by a pair of openings between, the median 
septal;, part of ■'the.'-ethxnoid ■ and the.: rest of ' .thatr ,'kme. :'The 
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(^tihiiioid is I'eceived iii a, groove on the lowei* suiface of the 
fro:nt:ils (aial parietais '(?) and extends so far backwai'ds that it 
nearly, if not (|iiite, tionches the supraoecipitaL 

''idle ini.erfia.rietal Par.) is a ilat bone entire!}" on tlie back of 
iJie sknll, wliore it oveiia.]>s tlie supra occipital below and the tabii- 
lai’os i\\> the sides. The rest of its front face is in, contact with 
the hinder eiKts of tlie greatly tliickened parietals. 

'idle t,almlare (Tail) is a large bone forming a, good deal of the 
(K'cdpita.l surface. It is wedged in between the postorbital and 
intei’jiarietal (R. o51)4), a.nd passes outwards above the post- 
temporal fossa to touch the outer end of the painccipital. The 
outer part of its front face is in contact with the sqnaniosal, and 
its thick' outer border joins witdi this bone to make a distinct 
a.uditory meatus. 

d.'ext-ligure 5. 



owenij gQt\. et sp. ii. 


lliftlit latwal asp(K‘.t oiTlK^ R. 3596 B.M.N.H. x R 

Refenaice-ktters ii.s before. 

Tlie squamosal (Bq.) is a large bone which has a poweidiil arti- 
crdation with the end of the paroccipital process; aliove the arti- 
culation ii strong ramus runs inwards along the front face of the 
talmlare to overlap tlie postorbital. Immediately to the outside 
of its aitdciilation with the paroccipital process tlie bone overlaps 
the upper end and some of the posterior surface of the quadrate. 
Bnally, tlie bone is completed by a powerful ramus which forms 
part of the outer wall of the skull, articulating with the lateral 
border of the cpiadrate and ending in suture with the quadrato- 
iugal,dugal,, and postorbitaL q , ■ 

'.bfoneuf the specimens shows cleaidy all , the; sutures,; bounding 
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tlie pai’ieta], lint it is certain that tlie two bones met in a iiiedijiii 
suture 'wiiicii is only interrupted liy the long cylindrical tanniol 
wliieli forms the hirge pineal t’oi*a.iu(‘n, 

Tlie p(:Ksterioi:d)order of the l)oue is coviU'CM'l l)}-^ tiie intier|iiii'‘ietab 
Anteriorly it must meet the frontal, lud". t.he sufaire. is iiever 
risible. The lateral border is eom]>hdiely co\'eri‘«l l)y the post- 
orbital, 

Tlie excessive tbiekness of tlie liones ma.kes tliein come int.o 
contact with the upper border a,nd a,iiterior face of the supi‘a ■ 
occipital. 

The postorliital is a. la.rge a.nd very remarkable lione. 

It forms tlie massive liar liehind tlie orbit, and ims a very long 
siitiire witli tlie squamosal in the /.ygomatic arch below tlie 
temporal fossa.. 

Above the orbit in 11.3594- it meets tlie snmll |)ost--fronta,l, Imt 
in tliat specimen on its lower surface (on tlie light si(h^) it can 
lie distinctly seen to Join the prefrontal in a, long suture running 
inwards nearly to the middle line. Tlie extremely tbidv and 
massive Ixine then meets the pa.rietal and trovers the'wbole of its 
outer surface, sending out a process in coiita,ct with the front face 
of the interpaiietaJ and talndare to be flnaily covered liy the ti|) 
of the parietal rjimus of the squamosal, so that tlic temiioral fosssi, 
is entirely bounded by these two bones. 

The sutures between the postorbita.l, frontal, and prefrontal 
are not visilde on the outside of the skull. 

The postfrontal (Pt.Fii.) is a very small lione forming a, snmll 
part of tlie orbital margin and entirely surrounded by the 
prefrontal and postorbital (E. 3594). 

The prefrontal (Pe.Fr.) is a very massive bone forming tlie 
front upper qiiadiunt of the orbital margin. On its ventral 
surface it has a long suture with the postorbital and lilvewise 
Joins the postfrontal, frontal, nasiil, a.nd lachrymal. 

The laclirymal (Lac.) (R. 3594) is a small Ixme f orming tlie 
front ot tlie orliit a.nd articulating witli the pi'efrontal, nasal, 
maxilla,, and jugal. Tliere is no laidiryiiml foi-ameii. 

The nasal (.Na.) (E. '3594), is a> large bone ■which plays a, great 
part in the structure of ^the face. The two Imnes a, re \u contact 
in^the midd]ej,ine posteriorly, where they a-re very thick', I'mt/ 1'jh(:‘ir 
thinner anterior portions are siipa, rated by the very long ir''iteiani'riai 
processes_of, tlie preina,xilhe. The outer boialer k tbe nasal lias a- 
suture with, tlie pi'efroi'ital, lachrymal, maxilla,, and septomaxilh'i,, 
and is entirely excluded . from ■ the nostril by the latter bone. 
The ' visceral surface of' each nasal hm a sliarp ridgf'i, tli© two 
together forming a groove foi* the olfactoiy nerv€\s. 

The' premaxilla (P.Mx.) of E. 3594 is a very reniarkable bone. 
It has .a silt are, with itS' fellow, with which it forms the rounded 
extremity of tlie snout.' Its ' tootli-bearing' margin i,s . sliorl) and 
.wide, and its hiner edge' forms 'part' of '.the anterior,, border of ''the 
posterior naris. .'Medial to this opening.it S'Cnds back a process 
along the upper surface of the.pi’evo'mer. ' The dorsal .surface of 
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tills process forms n, floor to tlie anterior part of tlie nasal cavitv, 
a,iK! its^ outer liorcler is iii. contact with the septomaxilla. The 
outer side ol: tiie premaxilla lias a powerful articulation with, 
title iiuixilln. In 1,1. 3094 tlie facial pai‘t of tlie bone is continued 
iipuartls liy a long and slender* internarial process which sepai’ates 
the nasals for a great distance. 


Text-figure 6. 



I*nigalUm oivmi. Type-skull, dorsal tivspect, X 


Idle maxilla (Mx.) is a lione witli few remarkable features ; in 
front it joins tlie premaxilla^ anil thence backwards forms a 
large area of tlie face. It is completely excluded from the border 
of tire external naris liy the septomaxilla, witli winch in R. 3594 it 
lias a. long suture. In this specimen it then lias a. short contact 
with the nasal arnl is finally terminated by sutures with the 
lachrynml and jugal. On the palate tlie maxilla is only repre- 
senteth by its wide toGtli«bea;ring edge and .forms part of the 
border of the choana; for the rest of its length it is in contact 
witli the palatine 'and transvei’se bones. 

, The s'eptomaxiiia (S.M.X.) :is .a variable ■ bone in' Tapinocepha- 
loids. In R. 3594 it has an internarial part which unites by 
suture. with 'tlie premaxilla to form' a floor, to .the nasal cavity; 
it tlien sends back a large facial part which forms the whole of 
the' 'posterior ' border of the n.ostnh and 'separates the nasal' and 
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maxilla for a long distaneo ; it is in 

tlii'ongliovit its loiigtli, l)iTt is soparaiaal Ironi the nasal just* lu'lsinil 
the nostril by a foraiaeii, a.bont a ^aaitirnotro long .‘ind *o cui, 

In 4:9::>85‘the septoniaxilbr is oiititnly within the nostrih ht 
'whiicii it forms a.n irregnlaj* ourvtMl plaJ^r, ha.V'ing a, sulairi' wit'h the 
pro 1 mix ill a. a, ml forming a, .nn.limei.rtary iloor tii 'film 'nasal eaA'ifi}’', 
Its outer hoi'<ler is in (a)ufia,<‘t 'with the ma.xilla, i‘X(‘e|)f:i lor ;i sinaJ! 
foraiiien of irregiilar sUa.[:M.i (text'fi I, ii). 

The jugal (J.) is a, con,ipara,tiveiy siiiaJi hone whirh forms a.lKnit 
a (|iiailier of the orbital margin: iii front it terminafas in sutnims 
witli tlielaclirynial arid imtxilla,, a, ml on ifs inner siirfjna^ wilih tlu:^ 
tra-nsverse boiie. Beliind tlie orbit it Ims ji suture witli the 
( } 1 1 ad rat/oj n ga l , sf 1 1 ui m osal , a n d [n >st( > i •! ► i t? i.l . 

Tlie (jiiadnitojngid (Qitd.) is a, small bone on flic^ side of tlm 
skull ; its end covers tlie enter liorder of tluMjuadi'ate, f rom wliieli 
it is not separaterl liy a foramen (juadrati. Abov'c it toiK*lies the 
si|iiainosal aaid in front tlie jugal. 


l.'ext -figure 7. 



lhii(^uXkhi oiinmi. Type^skiill, postca'im* sis|H‘i‘t, X h 
liefereiiro-letters aw bofou!. 

Tlie quadrate (Qu.)' is. a large bone wliose lower lioi'der f(,)rms 
the do.'iilile condyle for. the lower jaw; above this it .rises in tlm 
skull witli its outer edge connected witli the quadrato jugal and 
squamosal. The npper end' of. th.e bone and some of its lii,m.le'r 
sinf ace is overlapped by the squamosal. 

Passing, inwards from . the body of. the bone is a .powerful 
pteiygoidTiimus, wl'iicb'-oveidaps 'from the squamosal on to tlie 
front face, of the pa-roccipital process. Much of the rest of the 
'posterior .face of . thiS’ ramus 'is o'vexlapped by the;, pterygoid.. 
::Bome distance above the condyle, where the pterygoiduTimiis joins 
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the lH:)(i}^ of tlie (|iin,(h:‘ate, tiiere is a, step which may (E. 3596) be 
foi* tlie outer end of tlie extremely massive stapes. 

Th() posterior (oid of tlie pterygoid is liglitly applied to and 
prol>;d)ly usiiall}' fused witli the lower end of tlie l)a,sispIieiioid at 
the side of tlie |)arasphem>i<l. From the side of the bone in tin's 
reg’itm (41d*85) a, small firoeess is given off which curves roniid so 
as to sliioi<l t!ie froidi of the fenestra, ovalis. From tliis process a 
slendei* i-od rises very high in the skull with its posterior edge 
nearly in contact witli tlie front of tlie prootic : although iiot 
sefiarateil ly visilile suture it is probable that this bone is the 
epiptmygoid. In IL 3594 there is a small fragment in contact 
witli the parietal in the region of the liinder end of the ethmoid 
whicli iiiaj 1)6 tlie up[)er end of tins bone. 

From, its articulation with the basiphenoid the pterygoid passes 
forwards ami oiitavards; the outer wing is the quadrate lamus, 
whicli on account of the remarlcable form of tlie skull and the 
forward tlirow of the quadrate, forms a, nearly hoiizontally 
placed sheet of lione overla-pping the posterior surface of the 
i:|uadi*ate. in fi‘oiit of this tlie pterygoid narrows and then rather 
sinhlenly widens a, ml passes outwards to the transvei’se bone. 
Much, of tlie anterior border is in contact with the |)alatine in 
a, straight suture, but tliere is in 49385 a small medial process 
wliicli extends forwa.rds to touch the prevomer. 

Tiie ilorsal sxirbice of the anterior part of the pterygoid is 
pi*odnced into a liigh dange rising in contact with its fellow 
(witli which it may be fused, 49385) as a median septum in the 
fa.cial part of tlie skull. 

Tlie transverse lione (Tr.) is separated from the pterygoid by 
incomplete but quite definite and certain sutures on both sides 
of II. 3594. It unites with the pterygoid to foiiii a low flange 
against the side of the lower jaw, and runs outwards, having a 
long suture witli tlie palatine in front to the ma.xilla and jugal. 
Wliere the maxilla, palatine, and transverse meet there is 
ji|>])jireritly a very small snborliital fossa only about ‘5 cm. in 
diaiiaei'-er. 

^I'lie palatine (Pal.) is a.boneof medium size which has a suture 
witli the iiransverse and pterygoid posteriorly, with the pterygoid 
and prevomer medially ; its anterior border forms a good deal of 
the |)osiierior naris and its outer edge has a long siitui’e witli the 
maxilla. 

Tlie provomer (Pii.Y.) is a rather i*ema-rkable bone. Beliind it 
lias a suture witli tlie palatine, for some distance its medial surface 
is sefiarated from that of its fellow by tlie thin vertical plate made 
by the pterygoids. Further forward the two bones meet in the 
middle li ne, and f rom tliis point forwards tlieir upper surface is to a, 
variable extent overlapped by special processes of the premaxiil®. 
The outer edge of the pro vomer foi-ms the wliole of the inner 
margin of the posterior naris. From the upper margin of the 
hone a thin liange rises which leans inwards till its upper edge 
■touches that of .the septum formed by the pterygoids.,' This .flange 
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gradually declines in lieight, Init in 11, 37)94 seiuirates tlie sii])- 
I'lailal, process of tlie pi‘ein.;).xillje foi* some dista.i.KM'3, 

In 49385 tl)e prevomer rindeidies tlie premaxillse to 
posterior edge of tlie alveoli. 


Texl>figui'<3 8. 



iMiniaMurm neivtom, gQX\, (it n, 

A. liiglit lateval aspt^et of the xl BM.N.Il'mSa. 

There is no evidence of the relative position of the haeh of the shnll and tin* siiout. 

B* Posterior aspect of the type-shiill, X I-. 

C. Anterioivpart of the palate of the type-skulV X . 
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The stMpes (St.) in nil Deinoceplialia is a massi\^e rod witli few 
fejitiires; in 49. >85 it apparently fuses witli the posterior lip of 
the fenestra, ova.lis. In K. 3590 it is of extraordinary size ; the 
dista,] end, wlnxdi is <iirectly ainl jiovvei-fully ai'ticiilated witli the 
< jiiadra,te 5 iieing nearly 5 eentiinetres wide and 2 tliick. It is not 
perfora,tc,Hl for a, st{i,pe<lia,l a.rtery. 

Text-figure 9. 



Tj'pe-skull of Lamlamunis miotoni, external aspect of the hones of 
the bram-case. 

Eeferencedetters as before, with Exh., Ethmoid j E.Pt., Epipterygoid ; Pae.Sp., 
Paraspheimid; Pit,, Pituitary fossa ; VIL, 1-forainen fallopii. 

The Tapinocephaloid lower jaw is represented in the British 
.Museum only by , the two dentaiies of' R. 3596 (text-fig. 16^ A) ; 
as Dr. Broom has recently published an account of the jaw this 

lack iS' of little 'importance. ■ 
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The post“Criiiiia.l skeleton of 'ra|>iiUK*o])linJoiMs is r(»]vi‘esent<;*ri hv' 
tlie folknving :n;i;iterial : 

*!,Clse ti\^|>e (”>i* T(ipiiW‘":(>p^^ iUhers'toiHii : ■ l^he lunt-rix ot IjIus 
specimen is a dark liliiogrey lii»iestone fnll of sum, I! iaiindlilnn nclis ; 
these are the only hones in tlu^ eolleci.ion in siudi a matrix. 

The fra-ginentary skull, two nearly eoin|>leir^ ami ,se\ <»ral other 
doi'sal vei'telrrje, and some ejinda.ls. 

The typie of ,/%eco.s*rt'/rry^*? Seeley: „A. saenriu and tie.n ini|,H>rf<M,t,. 

dorsjd vertel)ra>. Tim two ilia and on(‘ iseliium, two im 

p( 3 rfect femora, a tibia, two fragmentai'y st!a| ndup ami pix*- 
coracoids, one coracoid, tw(3 Imnieri, and one id mu 

The ordy fragment of skidl a.ssociate<i witli this is a bit- of 
pa.lato sliowing ])art of tlie two ])terygnids and a }>art of the 
paJfitine. Tiiis agrees exactly wit>h Jt. daUt, b\it is a.l)ont half as 
large again. 

Text-ligure 1,0. 



A (lorsul v(;nt(tim otThirtyptsspcuintou>f 
aiJic}\^^ouci (hymi Xn- 

A. Aakrior aspect. .] B. Lutrrul jopect. 

,R. 1706 B.M.Ndb 

■ Associated witli the.. skull B. 3596 are.several do,l^sal ceiifc:rii fiinl 
one arch, three femora, all extremely similar, a tibia, and a 
Inimeriis and atlantal intercen 

Tbe.'atlas, and /axis of Moscho'ps ca2}e/nsi8 hfwe hmn describe<! 
and figured ,by Broom, Bull. American :Mus. 'Nat. Hist. vol. xxxiii. 
,,p.l 39 , 
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The iii'itei-io):' vertebrae <'ire not well represented in the Museum 
(‘oitect.ion, blit h\xe sliort deeply concAve centra, a;nd massive 
arcings with, short transverse processes; the articular facet for the 
111? seems to l>e continuous a,nd to be carried on tlie arcli and 


Text -figure 11. 



Bight scapulaj coracoid aud precovacoui of the typo-speciraeii of Fhocosmim^ 
meff IscJiion Siie\eyt X 

The part of the scapulii betwmi the liiais which cross it is restored. It is known 
from the evidence of other specimens that the length is a,])proxim-atcly correct. 

, eVacoid f 'PiC:.,vBreCoracoid:; Bc.j Scapu^ 

Peoc* Zool.; Soe.-~1914j;:FQ,.:Ml.b:-b^ ■„ ''h2 - 
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ceuti'um equally (text-lig. 10). la.fcer dorsals luu e coMlva lilie 

those of tl)e anttnhoi* voridhirjvi, "Init tht* s’il>'4;ii'et Lsjiigli up and 
near the front Ixirdor. The ;ir(‘ii«‘s are lii<^h and ntassivo !U!tl i-arry 
Ion,!*: ti’aosverse |)ro(X‘sses diiwted lu'ai'ly hori/^ontaily, 1 he zyy.'i- 
po|:hiysi!d ivrtieiilations are Hat ainl inrliinaj to nin* nnoiJn'r and 
ti:ie spinii's in:>t veryehigli^ ^ i 

The saeruni of PhoeosaHyruj^ is composed of four 'Vei'f'ed»ra‘ wliosi^ 
nentra are fuscxl The sacra,! ribs are ariicidai;ed with doth 
■canitriun and arch; those ot the anbndor invo verteiira) are \in*y 
ma,ssive and of about tive .sa,nie si/an the otdaa* t^\o arc* iaucdi 
sinaller. One interesting b?atnre is 'that 1 he distn! ends of thet 
anterior siicral riljs meet ami iuse Ixhore they reach ilnr liiuni. 


Textriigiire 12. 



The caudal vertebra are very short, aud.tlie scn*h3s l)olr:nigiBg to 
tlie 'typ^of seems to 'taper mpidly, so that the 

tail wa.s iindoubtedly short; 

.'The, shoulder-girdle of TapmocephaJoicls seems to ''he very large 
aird niassive in comparison with the skull. 
h'The;,scapula (Sc., text-fig. ll)'iBfr0|)resented by its welhpreserved 
lower :'aiid' nipper ends Tn '.i%occfW&f«« and 'l;>y an 'isolated bone' 
which gives the, length. ..i,. It Igm'a' fiat blade 'With: no indication ,'of' 
.'iairacromialprocess'; ,'.,The .'lower end ■has''a, lGng,,',etrai,gbt''hme''i'Or 
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apfciciiljitioii witli tlie pvecoracoicl. Belvind tins it thickens and 
forms t,he vipj,)er part of a, glenoid cavity wliicli looks outwards 
j":i,n i 1 si i,giitl y 'j::)acl^ wa.rds . 

Tlie |;>recorsieoid (P.O., text-tig. 11) is a very large bone arti- 
cidatiug l)y a long siitvire with tlie scapida and bearing a long 
i'irticnli'rr fac^e foi* the cora,coid. It is pierced by a,, foramen which 
opcans into a distinct pit on tlie visceral surface. The coracoid 
((J., text-tig. 11) is a, large lione which has a long surface for 
ccmtaot with tlie precoracoid, and wliose upper anterior corner 
a.t'ticnila.tes witli the scapula. Behind this contact it forms the 
lower portion of the ghanoid cavity, which is entirely formed by 
tlie scapida and comcoid. 



Sacnira laal pelvis of tin; type-specimen of JPlioeosanrm meffischion Seeley ; 
soon ohliquely from front, p luit. she. 

II., Ilium’5 Is,, Iscliimn j. P'0,, Itibis j, S.j Saermn.' 

, The liumerus (text-fig. ■'12') is : a very massive bone with expanded,, 
endS' which' are ^in pil'anes’ai a;, considerable angle , to one anDther* 
The lieaxl is cylindrical and directly continnous xvith the enormous 
deltoid crest, ' which., '..afteit' extending'.hnoie 'than' ,iialfway','to' the 
<listal end of the bone, suddenly subsides iiito the shaft, The 
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slisift is relatively sleiicler Imt vevy sliorl', an<i soosi «:‘>q>a,iH:Ls into 
tlie broad distal end. Idiis is Furuislied w’iidi tvwo a:rf".ic.'i!l;'ifvi'ng 
faces; one i'llnioBt entirely ]'fi|.)re.sented l>y a, low k'lnd* fvn iiiii 
anterior face of the Ik'hio for tin* j'a.dins, ithe ollno' 01 1 Ibi' end hir 
tlie sigmoidal fossa of ttie nlniv, Tfiere is a. irirgo (nd;.ejd(‘r>iii'l)'li;*^ 
and a forameu niereing the sha.Ft just', al^ the end, of iJiit deltoid 
crest. 

The idiia is a. sliort massive hone, witili a, f>r(:>!i<)0'm!<-‘d oleerjiiioii 
process and a fa.eet for the hemi of t(u‘ radius. 

The pelvis of Phoeostmnis (text-Hg. , 13 ) Iris aireaVl)- ta'ori ilo'- 
scribed by Bee] ey, and its general elm riu* ter will In* best uinha*- 
stood from, tlie figures of this pa|>er, TJui interesting feat-ures 
are the small pu,l)ie foramen, the ahseui'o of any ohl-urator foramen, 
and tlie enfirnious ske of the acetalanhim. 

The four sa.erai rilis lu-tieulid^e with the innei’ surhiee l>y large 
facets, whicli are eoiitinuous witli one anotlior. 


Text-figure 14. 



, ladt feiwur cf the type of K. 

I’fie femur (fcext-fig. 14) is a very large Imm.- wiUi a roumlod 
head and long and large external trocliauteru! ridg(!, which siovvl v 
subsides on to the shaft. The lower end is ]irovi(I(!<l wil.li tw'o 
condyles, whieh are only obscurely separated from one aiiotfaer 
The bone as ii whole is flattened dorso-ventmlly. 

The tibia is a bone with very few features ; it has an oxminded 
head and a ..ghort, Thich ' 
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restarjiticn:.! of tlie skeleton (text-fig, 15) founded on nil this 
inatei‘i;i] gives one an idea., whicli is pinbably generally correct, of 
tlio liaJn’t of iilie grou|:). The striking features are tiie sinall head 
and very nia.ssive limb-girdles. Fhocoscmrus is relatively more 
he;ivily biiili'. tirm Pmnasaurn<s^’ haini 


Text-figure 15. 



Ihfstoi’ation of tlie skeleton of a Tapinocepbaloid. 

Skullj ImmeruK, femur, and tibia from the type of JPniffaliim otumi*, 
otlier bones from the type of Jt^hocosaurus, 


]hritition and Systematks o/Tapinocephaloicls. 

The type-specimen of Tapinocephalus atherstonei has been 
ground down so as to show many sections of uncut tooth-crowiis 
and of the roots of functional teeth, Judging from these the 
teeth aresimiliir all round the upper jaw, there being no enlarged 
canine. 

The teeth -crowns, as shown by the series of sections which cut 
them at many levels, consist of a sharp upstanding cusp, the outer 
side of which is rounded and the inner side flattened ; from the 
lower border of this cusp the cx'own is continued inwards on a 
large shallowly concave area surrounded by ridges descending from 
the sides of the anterior cusp ; tliese seem to be smooth, and the 
outer is tlie larger. An isolated tooth (text-fig. 16, B) in the 
Mnsoum collection seems to agree with the tooth-crown restored 
from the sections, sliown in this type-specimen, 

B. 3.594) whitd'i may be called; :■ 

, sccZcyi, gen, et. -sp. n. (PL lY.}, , 

has aax' /extremely feeble dentition, which is quite . uniform 
throughout, BO . fiir as can , be - judged 'from tlie iisualiy- imperfect', 
crowns and alveoli. ' Each tooth seems.. to consist solely, of' -a cusp: 
'.which is oval, in' section and-lias a coarsely -serrated edge. ' 

^■B. '3596' m,ay be' called 

: gem' et sp, B,. , 

', ..The .'dentition-' of the,,' upper jaw is not. k'nGwn,'but there .is'Bo 
.■sign "of .an .'e'nlargecl,' 'Canine. in. the dentary.:' "'The .teeth seein to 
:-b!,t''.'si,milai",' aH 'rotixid, -the mouth. Each to-oth," consists of a high; 
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outer ciisp witli a, ronuded externa.! surfuee and a. tleef:'* .^Toove 
down its inner side. A.ll round tlie inner siile and, rre,i'it. anil 
back of this evisj) rises a sirouiL!; ciii,t!;'n'lnnn whose inar_u’in is ra.iseil 
and serrated so as to form a, cup in tlie middle <»f (he er«nvii. 


Text-ligui’e IT). 



Doiuocephaliua tertb. 


A* Eight (ieiitwy of typti-speoimeu of X h 

^»Tapimo0plml%ts^,Xl» ' 

G» beries of tooth of one iuciividita,! of uiibiiDWH geiius, X 1. 

.'..S'o. 49385 my, be called' ' ' . 

gen. et sp. n. 

Ihe dentition of the iippei^ jaw COM of four large incisors 
represented only by. their, alyeol.i,,:wbM^^ oval in siiapo and 
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suggest that t'lie teeth iiinj have been like tliose of Deutero- 
scmrm* 

Tl:]C3re is a single canine, which is large, strongly inclined 
foinvjirds, find circular in section. Behind tliis tliere* nre three 
inolars, .slH>^vn in trfinsverse section to l)e circular and reliitively 
siiuill ; it is pi;ol)ab}e that there was one more only. 

One iinportfvnt difference between this type and tlie preceding 
three is tliat whilst they a, 11 ha,ve very numerous replacing teeth j 
which fvi’e not in the same stage and were thrust up iiideiinitely 
like those of a crocodile, in Lcmiimaurus there is no tiace of 
successional teetli. 

Tlie other types of South African Tapinocephaloids which, have 
been described are : — 

Belphinognathtis conocephalus, a much smaller form without 
large canines, of which the details of the dentition are not 
known, 

MoscJmps capeiisis, also a, small form witli no canines and with 
no deta.ils of the dentition. 

Tcmrops macrodon, a large form appai*ently with teeth some- 
wlmt like tliose of TapinocephakcSj but not sufficiently described 
01 ' figured to be definitely identified at present. 

Eccasa/imj,s prisaus, founded on a luimerus of rather unusual 
type, to whicli is i-eferred a tooth of the general plan of Tupino- 
ce 2 dhalm but of a nari’ower oval form and more cuspidate. 

MoscliognaiJvm vjhaitsi, founded on a figured lower Ja,w which,, 
as it seems to contain no teeth, is indeterminable. 

The Titanosucliid branch of the Deinocephaliais represented by 
the following skull-materkl in the British Museum (Katiiral 
History) : — 

An imperfect skull (PL Y., & text-figs. 17, 18) consisting of 
the dorsal surface from behind the nostrils to the back, with the 
squamosals and part of the zygomatic arch ; and a block which 
has a rather poor fit with the upper part, but contains a good 
deal of tlie maxilla and prevomei's and a. small fragment of the 
palatine* 

This sixnamen (R. 3595) was collected by Prof. Seeley at 
Tainlioer Poiitein. The only other skull-materials I have used, 
are the premaxilhe of the type-specimen (49370), which itself 
consists of tlie associated remains of two individuals of identically 
the .same' size. The maxilhe of these 'agi^ee exactly, so far ■ as can 
be seen, witli that of the specimen mentioned above. 

Nothing is known of the basicranial part of the skull, but the 
supraoccipital above the post-temporal fossae is present in the 
Tamboer specimen* It is a fiat wide plate with rather large post- 
temporal iass^e bounding it below, and the upper part of the 
deep and harrow brain-cavity impressed on its lower surface. Its 
posterior surface is overlapped by the interparieta I and tabulares, 
and its upper edge is in contact and perhaps fused with the 
parietals*..;,'':;. 
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A siriall part of t'ha efcluuoi<l r<-aviauiw in rnntact with tlie Hinhr 
xiirAiee of tlie fro'ni;a.]s, a, ml is a. smaJl boHo wil'-l} a very sniail c^aril'y' 
for tin*. olln.i^U'iiy lobes of i.lie bi'iiim 

The inter|Kirieta,l (1. 171 is a, very trryr* yertieally 

placed plate on tlie back of tin* sktiH. Its anierior fa,e<* is in eoir.-^' 
tact witli tlie upper part of the siijiraoccipital and Ithe posterior 
■eiicls of tlu^ |:»a.rietals. 'Laterally it. overkvps the pariilrvi rami v4’ 
tlie postorbital and scfviainosal ami the tabulare. 


Text-lignre IT. 



■'TUcmimwIius,.. . Dorsal aspect of skull. .Premaxillffl froia typo, . 

Tile reiivaindevfromJb ■8595 ■ ■■ X b ' ■■ ■ ■ 

' ' ■ ' P.O.ji^ostorbitalr Sq., Sq.u’amosiil j LPar.j Interparietal; Tvia, Tabulare. 

The talinlare (Tab., text-figB. 17 18 B) is a large l)one, 

whose medial border is covered by the interparietal ami whosi^ 
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anterior fa,ce Iiiis a contact with the snpra.occipital, postorbitaJ, 
and S(|iianK)sa,L Its lower ]:)order forms the upper side of the 
posti-ttmipoi'fvl f(,)ssa, n,nd its outer edge is tliickened and with the 
s<jO!insnsai forms a long, vertically jdaced auditory groove. 

Tile sipiainosal (Sq., text-fig. 17) is only incompletely preserved ; 
as sliown it has n, parietal I'anius, widch covers much of the front 
face of tlie talmlai*e a.nd extends iiiwa,rds to overlap tlie posterior 
end of the postorbitah With the tahulare it forms the auditory 
groove on the postero-lateral corner of the skull, and beyond this 
sends forwards a. massive zygomatic part on the outer surface of 
the skull. 

Text-figure 18. 



A. Lateral aspect of the same specimen as text-%. 17. 

'B* TUmiosuchiS, ■ Posterior aspect of .skull. Xdr-., ■ 

I.Pmi., Interparietal; Tab., Tabulare. 


■ Except, for the, suture., w-ith-' its -felio-w 'and the frontal,, the 
parietal is completely shown.. -It is absmall .bone ,in .contact'. with, 
its,, fellow except for the . , pineal ■.foi'ainen,'.whi,ch is, nr round hole. 
The two bones form a special little projection raising tlie opening 
more than a centimetre above the gmieral line of the surrounding 
bone.'' 
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The sutures siiri'oundin^ii; tlie ])osi:iC.»rl.)iial { !'\0.) Jire aJi 
l)iit that witJi. tlie |,K')si'J'roiit'M.1 only on the \'eut.ra'l suriVtee. Tlii-‘ I H ate 
forms II massive sheet Jit tlie Itjiek of tlif* {trhif,, joal forms ihr^ 
hijoler piirt (vl‘ the extra.ov.'(liii!i.ry mass of htme whieh ovri'ltairus 
it ; it sends hark a, powerful pro(a*ss a.loU;^ 4 ' tlie siileof tltr* parirdoh 
Avliich, forms t,he iuuei* honler of tlo' l.e.mpor'ai IVissa, and tdioiiee 
lOTiiS' outiwj'irds along’ idie. fremtr fare of I, he talmtu'i't t-o fte eov'tu'od 
by the scjiia.mosn.]. 

ddie sutures separating i;]ie ptistfronta] from tin- |:>osiorbital and 
prefrontal ar<:‘ only visihle on the under sn!’fa,{M'‘ ; tl;i(\vo'irf'‘sta‘ii,!glil- 
a,nd run imrards for a. vrvry huig distance with the jutsifrontal as 
a, narrow strip Itetween i.henn It [vrohahly forms a gotul tit^al of 
tlie knoh a hove the orliit. 

Tia^ siitiires between the profrmital ainl laelirymal etc. are not 
visilde, hut on the nmler sni-faeo iit seems that tlie nasals ar«^ 
na.i'i’OAV Ijoues, (■‘a.eli ea.rryiiig a- stia-rjA-edged rd), so as i:o form a> 
groove on, tlie lower snrfac'e. 

At tile aiiterior end tluA specimen sliows on the outer surfaa*e 
traces of the sutures lietween. tlie iiiternarial I'sroeessi's of the pre- 
iiifixillfe a-nd tiie nasals. It is evident tha,t.' tlmy wmato very long. 

The preniaxiihB known from tlie typi^spetanimi ha ve a. Hat facial 
siirfa.ee and rather liroad iuteniarinl proeessi's, I, In* nares being on 
tlie dorsid surface some ilistance liehind the snout. 

The palatal surface of tlie premaxilla, is ontirel}' formed, 1)y if.s 
tootl,i“1„)ea.,ring edge, and tlie .lateml border is in contact the 
ina.xiilau 

^ Tlie maxilla,, is a , large bone ' with, a great .facial e,x|)ans,iom 
Its palatal exposure is s(,>iel 3 ^ formed by. its devitigerous ,m,arg,in, am'l 
it is ill contact witli tlie palatine,’ Tliereare large |)re\'onH,i,rs AAd.lIi 
a long iiiterchoanal bar, tlie dorsal surface of whicli rises into a 
liigh thin llange. Of tlie (|i.iadrate only, the a.rticular edge is 
known, which gives no indication of its Bize, 

The type“S|,)eciraen of 7Hkmmir~ckm gives many hones of 
the lower jaw, all disarticulated. 'The articular is a. small l>ene 
with a eotylus fot; the r paid rate condyle, which appa.rently fari^s 
very .nearly backwards. The postartica.ilar, |,,> 4 i,rt is mdy rcpre- 
sented.hya sniallyprocess on tlie lower side of th,e hone. 1be 
anterior part .rfipidly mm'owB ami linishes .in a, |,K,.»i,ut. Tlaan? 
are 'well-markod , a'rt,i,culati ng , surfaces ■ ’’.f or tlie' pren<rticula.r and, 
surangnlar. The ang'ula-r'is flat, and has a deep and I’ery narrow 
notch eo.vered with,, a reflected, . lamina exactly as in a Uorgo* 
.nopsid. _'The dentary is a very .massive hone, with a flei^p groove 
on its, inner su,rfa.ce' for the prearticular, surangnlar, and a.ngular 
The bone seems to give evidence that, there was no tkeclv projisti- 
ing noronoid processs ' One. interesting.' .feature ■ is fcliat ‘timro is a. 
very'ehallow,;biit quite tlefoite, .'■■step .fin 'the dentigerous margin . 
behind ' tlie'. canine,,"''as in'QorgonopsidSj.'.but, .of , co'urse,. relatively ' 
very much smaller. 

The lower surface of the dentary has a broad surface for the 
spleniai, which must have formed the whole of the lower border of 
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t.lie anterior part of the jaw, and had a large syinpliysis with its 
fellow* 

Idle post-cranial skeleton, of Titanosiichids is represented Ijy 
two series of iiones : — 

IMie type-speciinen of Titanomchus ferox (two individuals) : 
neural ai,‘c.h and interceutruin of atlas, vertebrae, scapuke, cora- 
coid, cleithra, cla/vicle, three humen, femur, and fibula. 

A sei’ies of a8Socia,ted bones of aiiother genus, comprising 
vertebra), ribs, ilium, humerus, femora, tibia, and skull-fragments. 

The aljiantal neural arch is absolutely identical with tint of 
tlie Dicynodont Kcmiiemsyeria^ as is the intercentruiii. Tiiey 
give evidence that the whole complex was similar to tliat of 
2Ioscho'ps^ as described by Broom. 

Tiie vertebr® of Tiimiomchm are all extremely unsatisfactory, 
but seem to be generally similar to tliose of Tapinoceplialoids, 
with longer neural spines and shorter transverse processes ; it is 
just possible that tlie capital imi and tuberculum were connected 
l)y a very thin ’wel,). 

The othei' specimen lias very higli neural spines. 

Oertaiu fragments of hone belonging to the type of Titmio- 
sitclms suggest the presence of relatively feeble abdominal ribs. 

Tlie scapula) are \airy much weatliei'ed, but are extremely large 
and massive liones, giving no evidence of an acromion. 

The coracoid is essentially identical with that of the Ta,pino- 
ceplialoids, and shows clearly that the precoracoid was excluded 
from the glenoid c<a,vity. 

The cleithi’iun is a fine hone, neaxdy 8 centimetres wide and 
2 thick ; it has an articular facet for the front edge of the scapula. 

What is almost certainly the lower end of the clavicle is 
represented by an unsyinnietrical sheet of bone about 20 cm, by 
30 cm., which Ims the root of a powerful process arising from one 
surface just within the edge. There is no other bone in the 
skeleton it can possibly be, and, if it is correctly determined, the 
interclavicle must have been an extraordinary wide flat sheet. 

The liumerus as figured by Seeley, Phil. Trans. 180 B, pi. xx. 
figs. 1 & 2, gives a rather misleading idea of the bone. It is in 
eSKsentials much like that of the Tapinocephaloids, but differs in 
its relatively narrower lower end, in liaving the facet for tlie 
head of the radius still im:me on the front of the bone, and the 
two openings of the entepicondylar foramen on the same side of 
the shaft. Finally, tliere is a small eetepicondylar foramen. 

A single ulnare is present in the material ; it is a rather small 
but thick bone with a notch iii one border, forming part of the 
oixlinary foramen between the ulnare and the intermedmni. 

The ilium is very incomplete, but is a short bone, apparently 
similar to that of the Tapinocephaloids. 

The femur differs from that of the Tapinocephaloids in its 
relative' slenderness 'and the lesser size.'of the' trochanter. , 

The tibia does not differ essentially from that of Tapino- 
■'Cephaloids. '''ll 
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(Je acred .I)f.sca>(,def/u 

TliM.t tlie ai'iiniuLs wliose .st)''U(‘tnr<‘ I' luivo ilistMissod iijulfi* 1lic» 
liejuliiig of 4\Mpi,nu(*opl'iii.loi<l.s nro all rio.soiy allisMl a<li)rits «>!: no 
di sou 88 ion, aiul is ,s(4,i‘-'evi<!(ui1. in ovnay doinil <>f l-lnnr sirucliiiYY 

To tl'io stiino. belon^'s ihn iJaissiun typo I)i‘alm'oaa'ari(r, 

As slio'wn olenrlj lyy Eich'wn.M's tl.io dontiticin is n.lisotiitnly 

(dininictoiistic, tlu? powi^rful incisors wliicli :int(‘i‘lofk: nn^ slinji* 
tnral iy identica l witli those of T^ipliunu phtdar. d’l i< ‘ on Imp s I 
canine so clearly sliown in Ins ii;L!;iii‘es occurs in the I’cinarkaTle 
type Lcmmasmiriis which I ]ia,vedescril>e<l a.l)ove, and t-lie pt'esciice 
of only a single molar is a, variation of slight importance, 'flie 
skull tigui'ed by I’h'of. Secl(‘y has a, II the (‘haractt'ri.stii* iV‘aianaw 
of tlie group, the hroa.d zygoniatic? arch with tln^ postorbital 
obvionsl}^ M'idely meeting the stpiamosal a.inl the covering of i lie 
side of tlie parietal by tlie postoi’bitaJ (as sliown and h»t<liered 
^‘post-frontid in, Seeley's figure) being i(h,mii(,*a.l \vitd,i tlie. st.-nic*- 
tiires in tiie South African forms. Even the slight (liflei'em'o in 
the imrrowness of the intertemporal 'ha.r and tlie c!l•c^st on tdie 
|)a.i‘ietals can be matelual in. a, fragment, from Bord.li Africa in 
tlie .Ei’itisli 'Mns(,a,im, Heeley’s iignre a.lso seems to show tl,U:it 
theie was tlie very characteristiii vertical area of basioci^ipitml 
lielowthe condyle and the ]ai‘ge qiiailratc; eharaeteristie of ilm 
group. _ 

The .Russian type Rkopludodoib tind tliati descrilicul 'by ^'rwel\’e- 
trees .as Cli(yrMz(d<y^^^ (R. 4077), wliicli is '|ierhaps 

generically identical with tlie previously .descrihed ^Jkdnmmmm^ 
are apparentlyclosely allied to Tdmiomd;m. VUorldmlou (ati any 
rate, as vsliowiidiy tlie heaiitifully preserved' type-speciinen in tlie 
British ^Museum) is 'extmordinari ly like ,a anmll, ’ 

{IS was, in fact,: recognised in the original description. I'diere is 
nothing 'in the, whole structure of , the ■ skull to ,prohi!,d,t a 
connection, 

Wlud.hm* TdeiHosu,ohm is iraJly closely jillied to the ''I'apiiio- 
(‘e])hal(>nls, or ndadher it is a specialised (:hngono|i^ Broom 
now hcheves, is pci hiips inore doiihtfnh It rcsenibles tlie dhpino-» 
cephaloids in the extraordiriary thickening of its skull iiiul in the 
Mholimcxtiiie of all thtf bonc 

The whoifr ngioiq tlu^ form td‘ the 

st|naiiiosal, a-nd the relations of tlie tabulurt's {[lost'orhittuls, parifdals, 
ai::ul^sc|naniosids) are identical in tht‘ two typos, dho \’cry enrions 
'andite in each type. The, prenmA'ilhc of 

yj tkrnosucImS'' have a tboronghly Tapinocepimloid npp(,‘aranc<*', and 
th(r positioimof ' far hehiud iln^ end of th(‘. 

snout orr the dorsahsu unparalleled in Tlieiupsids, except, 

■in that, group. , ' , 

; ' ' ,If is, indeed^related;■■to.,,Kto^^o^^^^ then in tlie 
lerge (juadrate and the vertical area of basioccijiiia] below the 
.cond'jle we have veuy, striking', resemblances to the contemporary 
Tapiuooephaloids. ■ ■ i j 
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.B iiiaily, so Biiicli of the palate of Titcinosuchus is known is 
quite unlike that of any Gorgonopsid, whilst it strikingly resembles 
in detail th;it of .Ldm.iasci'm'us. We are, 1 think, therefore 
Justilied in regarding the two as divergent branches of the great 
ordca,' .Deirioeephfdia . 

Tl iat the Deinocephalia, aa‘e Therapsids has never been questioned 
of recent years. The whole character of the limbdiones, par- 
ticularly the hiimerus, is quite like that of the corresponding 
parts of an Anoinodont, and is unknown in any other group. 
Tlie slioulder-girdle with, the pi'ecoracoid excluded from the 
glenoid cavity is extremely like that of a (dorgonopsid, and, except 
for its lack of an acromion, that of Dicynodon. No similai* 
firrangeinent is known in any other grou23 of reptiles. In the 
more fnnda-mental features of its skull-structure, the wide 
occipital plate with the small and greatly separated post-tempoird 
fossa?, the liigli brain-cavity, and the low |)osition of the vestilnde 
of the eiir, it agrees exactly with all South African Therapsids. 
A.S is shown clearly by Dr. Broom’s figures of the lower jaw 
ami l)y tliat of TiUmmuchm^ it has the characteristic fiat angular 
and notch of the Therapsids. 

Tlie grou]3 has, however, a very special importance, because alone 
amongst the South African forms it retains a laige quadrate. 
The Tapinoce 2 )ha]oid quadrate is relatively as la-ige as in any 
other reptile — as large, for instance, as that of a Tortoise. The 
importance of tins is that it shows that the reduction of the 
quadrate, wliich is so noticeable a feature of the Anomodonts 
and ‘‘Carnivorous” Therapsids, is notan essential feature of 
Tlierapsid structure, but lias developed in comparatively late 
times in at least two blanches independently (I intend to adduce 
evi<leiice in support of this statement in a later paper). Some 
years ago, in d€>scribing the skull of Diadeinodooi^ I pointed out 
tliat this i*eduction of the quadrate wa,s part and parcel of a whole 
series of changes which led to the reduction of all regions of the 
skull (tiie basi sphenoidal, l)asiocei23ital, and exocci2>ital regions 
in particular) wliicli lay below the base of the brain. This 
generalisation is justified l>y all subsequent work on Therapsids, 
and is well illustrated ],>y the great depth of the basicranium in 
Deirvoceplialia , an arrangement which may to some extent be 
paralleled in DeinosaiH’S. 

The exact relation of the I)emocej3lialia to other South African 
groups of Therapsids is not easily 'determined. ^ ■ , , 

Tlie skull of TitmwBmhm hmm a very considerable resem- 
Idaneo to that of a. Gorgonopsid, modified, of course, by its great 
th i(icness and the large bony bosses over the oiiats. It is dis- 
tinctly more, piimitive. in many features— -for insta,nce, in, the less 
widely: spread zygomatiC' arches; . The ■ skulls ;of ' the more primi- 
tive. Gor.go.no23sids^: however, '.show no ' trace „ of ' the vertical area 
of basioceiiiital below the condyle ; and there are no features of 
.the,'; auditory region, of .the', "brain -case, .which, in.any .degree suggest 
that they have been derived fx^om a type with a Deinocephalian 
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striK'.trrre. It will ]>e rt^rueuibeved Mini:. Iihi*pkido<hn%, vviiifli is in, 
I'UMny ways extyrnniely lilce a. (In,i‘^oiiopsid, lias tins i*ii:ii‘a(‘tt"M‘isl:it» 
Ijeiiiocopiialiau stiai(’{,.vii'<..*, Sn far as ihn l<,»wi'r jaw iJa,' 

(:,l:)rgonopsi(ls could be derived diree(:|y from a liylitly biiilt 
Tibinosiuliitl. Tbe p(',)sl'“cra.uia.l skt'lefon, se far as is km,u\'iu is 
tdsenvavry sivii ibtr, alk)\vlu for ihe diirereuc(*x dne to llu' p;r(»alj 
weigbt of all well-known I)(:du<.H'e^])(ia.li;ti.js {)r, using as u i'cian o,f 
cxymparison, tbe relalively slr'iidta- lutnes fr(»ia tlii* Ural c*ifpper" 
raiiies, 

In bict., it is legitiuiatr^ to assume tlad'. ,Deiu<yc.e.plia.lia. aial tlu‘ 
(lorgonopsids arose from a. noi» very distant, ('ommou ancestor, but 
tliat they subsecpiently pursued sprite difleient patlis. 

Perluips tlie most interesting co;m]:>arison is vvit,}i tlu‘ Anniiio*- 
<l(>nts. In maiyy features (tlie upturned paraspinmoid and i.lie 
stiiicture of tlie ethmoid, foi* exampb*) there is a rlistlnel lavsimm 
)3iance between the two groups, winnh jdso i*esetnblo one anntiiei' 

to some extent in the sliortness of the brainM!a.vity in some t>y |"ies, 

at any rate. Further, many Anonuxlonts hava* a. conshhyrahh^ 
vertically placed a.rea of l>one helow^ tlie basiocxlpital eombdeg 
whicli may be compared wdtii tliat. in dli|3inoce|:)luil(>i<l8. As this 
ai'ca does not exist in Mndoihudfm ^ whilst i.t is .most priinouiicjod 
in LystT()S(mrm^ it is proliably a, set'onda.ry s|ieeialisfitii(>ii inde- 
pendently acipiired within tlie gvou];). (donuect.ed witii this 
feature, Iiowever, is tbe development of tlmt curious I'lrocc'ss (>,f 
the vestibule ’wdiich carries tlie fenestra, ovalis down to tbe lower 
border of the skull Tliis curious detail is iVaind even in 
Iij7id(dhi(don, a rather pimitive iype, and is 'apparently cpiite a, 
fviinh linen tal cliaracter of the gTou|). 

. Although tbe cavity- of the- i 'liner ear has not beam cli,*ared '1n 
a.ny Deinocephalian, there can lie no donht that a. similar stiaicture 
did occur i.n that group— a. fact whicli suggests-a :nea.re:t* reia.tion- 
sliip between the two groups tlmn either of them hold witli the 
Gorgon opsid line. 

At tlie'- same- time -the ,'Deinocephalia difleiy from all other 
South African Therapsids in the mode of articulaiioti- of tlic .iibs 
in the dorsal region, ' 

'1 The 'rnost, interesting eonipivris(in is lietween the lleiiioeeplialla, 
and'the Jiddycosanriti, using 'that term to cover all the Texas ” 
Therapsids,, ' 

,' -If we compare- a 'I)eitK)C'eI>halmn-,'.with ptlmitive 

Vcmmoscm,ru8,w find many reBeni'Wa,neeH. We havig t.o biggin 
with, the. cdiaiucteris'tkrTherapsid cd^^^^^^^^^^ of tla^ ocnlpirt imd 
lower Jaw. In addition, wa fhul that there are si.riking 
blanees:. between the <|imdrates of tlie two types in their siztg 
relation to the squamosal and c|uadratojugal, and in the power- 
ful step for the distal end of the sta,pes. Anotlnu- resemblance is in 
"the ionn ,of ■ the' squamosal, which -in 'both: types is a simple sheet 
folded round the back of the quadrate, a not produced outwards 
a,s in the Anomodonts and Xherocephalia. Tlie occurrenci^ of a, 
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vestigial suprateiriporar’ in Varanosaivras is a, primitive feature 
of ii title importance. 

(tvHipni'ison of a Tapinocepl\aloi<l with THmetrodori leads to 
some intei'estiug I'esults, as Broom Iras already pointed out. 
Idtere is a, resembljinee in shape, owing to the very short tem- 
poral regions and higli and (compressed form of tlie skull in 
l)otli groups. Tlie basicranial region of Dimetrodon, altliough 
more speciidise<l timn tliat of Vcmmoscmrus^ shows no suggestions 
of tlie. charactei'istic Deinocephalian structure, and is, in fact, 
extremely like that of the more primitive of the Gorgonopsids. 
Tlie very peculiar parasplienoid is identical in the Deinoceplialia 
and .DmMrodoii, and it is probable tliat the ethmoids are also 
similar. Tlie quadiute of Dimetrodon is modified from its 
primitive condition by that development backwards of the 
posterior angles of the skull which is shown by the curious 
baickwardly dii’ected processes of the outer ends of the panoccipital 
jirocesses. Making allowance for this modification, its relations to 
the surrounding bones are essentially those held by the corre- 
sponding bone of Moimmcmrus^ so far, at any rate, as can be 
judged from published descriptions. In the palate also there are 
distinct resemblances in the development of the high vertical 
flanges fi-om the pteiygoids and prevomers. The two types are, 
however, specialised in directly opposite directions, one with a 
short face for a lierbivorous diet, the other with the elongated 
gape which is necessajy to a carnivcmous animal with the charac- 
teristic re])tilian habit of grasping its prey after a single snap. 

Tlie occi|>ut of Eda-phoscmrus, as figured by 'Williston and Case, 
is extremely like that of FnigalioUj and, if -we may judge by 
I vvas essentially similar in structure. 

Finally, as Broom has pointed out, the face of I)imetrodo 7 i is 
structurally very similar to tlmt of such, a Deinocephalian as 
is perhaps even more similar to that of Deutero- 

On the whole, tlie Deinocephalian skull resembles that of the 
Ikfiycxisaiur more closely than it does any other South African 
Therapsid. 

.As Brcioin lias already shown, the lower jaw of a Taipiiio- 
cephaloid, except for the difierences due to the oppositely 
specialised dentitions, is structurally very similar to that of 
Jj'lmetrodon. It differs, howevexv in the more greatly developed 
TTierayisid notcln 

Broom has already sliown the very striking resemblance between 
tlie Pelycosaur vertebrxe (particularly those of Dimetrodon) and 
tlmseyif Tapinocephaloiils. 

In the rest of the post-cranial skeleton, however, there is very 
much more similarity between the Tapinocephaloids and the 
other' South African Therapsids 'than ..between that . group'' and' 
the.,ea,rlier "Pelycosaurs. 

'■ .111. the cartilaginous.: shoulder-girdle' the precoracoid.' is ; entirely 
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exchideil fi’ciii aiol is no tj'iicp i')i t•hi‘ 

scvmw-slKvpwl form of [.lie ariviruljir xurfaro vvliiidi is au ivssmifJMi 
feitiire of tilio jirimitivo fypf*. 'II., jo als'.'s 5s of ji 

loaderiiised form, its jietion iMMOg an up niol {'lowii mo\-iniH>ut 
iiisiiejui o.t' one whirh is utsirly pu.rallo} to ilio grouml. I'lio 
very lM,'on4 lower end of ih.o tdir\‘U‘lo of TitmmHtiHinti .is, lurwrwer, 
a poiiit of res(: 3 iuI)in.iuM,‘ wil,h the ejn'liru* forms. 

'Ill the pelvic liiul) wo IIihI a. somowlmt simihir mixturi* of 
clmi:‘a.ctei*s. 

The wiiole |)elvis, for examjde, is somewhat s5.milar U) t.tiat of 
J}l/in(Hr(Hloii, pJU’tiieuiarly in ( im protluetiori of tiio (Wiiei’ coI'ihm* of 
the front bordei* of the pidjis ami its deilecf iom more so |H‘!‘i}a|:;;- 
tluiii to an)’ South African typo; liut the femur is of a motlmaiised 
type strongly I'e.semhiing that of iliej/noilon. 

'Ilie iinal result is that tlu^ pi'es<,*uce of tlu‘ I h'inoeephalia 
makes it iinpossihle to extrludo the American Lower Jhrriniaii 
and (Jarhoriifeitms Pelycosjurrs fr(,)!n tin* latm* 8«>ni>h Afriean 
Tlieiupsids. Bucli a. division could a.t any time liave laani drawn 
only on the more primitive lindis ami large epiadrato of tlm early 
forms; the fact that in Deinoccjdudia, we imvo tTfH's wlt.li a. 
ci'uaflrate as large as that o.f the Ik.Iy(*osa,.urla. t’ombincd 'with 
Bioderiiised limbs remlers the foundation of a great grou|> 
division on tliese cliaracters (jirite im|)os,slbl(‘. 

For this great) stem of tire Ib^ptilia, inclndingall t.-lie nta,mmal‘" 
like' reptiles, many names ai'c avaihible. I a.m. myself im'lined to 
.extend Broom’s Ther’jijisida, ' a. most, appropriate name, t-o tin* 
whole of tliem, hut I fully recognise that C<i{;ie’s earlitn* ''Tia'iiies of 
Theroinorplm and, d,'h.erom.ora have been used in tlio same sense; 
these names wnro never very cleaidydciined by (,lo|,My ami 'liavc 
atone time or a.notiier inclvuleil .t.iearly all. Permian re|)tl'les. .tlf 
anyone sliould, wisli to resuscitate these imines in this (‘ourmct ion, 
I w'OTild 'poi,nt out to them, that Owen’s term. A'lu'.uiuah'jrit'.i.a. was 
' used, liy that t,i.utlior in l.B()(.l in. a wide sense t.o include tlie 
l),ky':no<lot'its a.rtd ais(,> <5a.rnivorons d..Tiera'psids from' Souili .Africa, 
a-ml has at ],i:*asii as good a claim to 'be used as (Jo|:)i,fs hitcr terms. 

. I)4s€UBBwn of t^pmnal Jhatrm^s qf ihs ^hdl. 

The septoinaxilla of .Deincx^Bplialia is of intiu’est <m a<*(‘ounl. <d‘ 
its varmbility. It reseiribles that of all oUhu* Th(‘»‘aps}cls, j'xcepi. 
'V certain Cynodonts and Anomodonts, in the fact tlmt, Ihcre is a. 
foramen behind it opening from the outer surhiw*. into ihe nasal 
cavity. It is of intcnust that tliis fovammi ivas first d<‘scrib(‘d by 
f 'Qm^ in It 'is., evident iti the majorily of flu' more 

primitive' South ,A,f,rican “ Garni voi’ous” Thera psids, find is j'h.'jjrly 
showrr in a British M skull of JtJudotHodon ami in 

Prof. Sollas’s model Dicynodmi. Its function is unkmnvn, tlu^ 
only suggestion I have yet found is that it may moan tlmt the 
ductus naso-lachryimUis opened on the surface; it will ho rif- 
membered that in the small Temnospondylous Htegoct^pludiau 
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Jlioropholis tills duct runs forwards completely in the lachrymal, 
bone to the posterior end of the septoniaxilla, and it appears from 
its moiie of development to have been primitively a mere surface- 
grooV'O. 

Ihie sqimmosal of Deinocephalia is of some interest ; in its 
rela.t.ions to all oth.e,r bones, particularly those of tlie otic capsule, 
tlie quad ra te, talmlare, postorbital, and parietal, it agrees exactly 
witli tlie eorrespoiiding- bone of the more primitive Gorgonopsids, 
wliicli is clearly identical with the squamosal of Diademodon^ 
wliieli is clea.i'ly homologous with the bone of the same name in 
Kiiiinmals, The squmiiosol. of a Deinocephalian is clearly the 
same as the large temporal element in Vm^anoscmrus^ haodrig 
siuiihir I’elatioiis to the paroccipital, postorbital and tabulare, and 
only diOering in retaining its primitive connection wdth the 
pterygoid. As this type retains a small ‘‘ supratemporai/’ there 
is now no doulit that the squamosal is the outer of the three 
temporal liones in pilinitive Reptilia. 


The A uditor^ Arrangements of the Therapsids. 

Of recent years belief in the truth 'of Reichert’s hypothesis of 
tlie homologies of tlie mammalian ossicula aiiditiis ims been 
gradually gi’owing, a.nd the fine work of Gaupp lias practically 
filaced it lieyond question. At the same time, Bi'oom, following a 
suggestion of Seeley’s, has shown how in the gradual increase in 
size ill the deiitary and the decrease of the otlier elements of the 
jaw and the qua, d rate, the “ carnivorous ’’ Therapsids gradually 
approaeli the iiiaiiimalian condition. Tlie same author has pointed 
out that the stapes is articuhited with the quadrate in Therapsids 
just as is the stapes of mammals wdtli the incus. .Finally, 
following on my own more accurate account of the Thera,psid 
jaw, Mj\ Palmer has shown the extraordinary similarity in detail 
between the lower jaw (including the dentary, malleus, pre- 
jirticular, a,iid tyTiipanic) of a mammary foetus of Perameles and 
that of tlie a,d vanced Cynodont IMadeniodon, 

The honiohigies of the various bones lieing now placed beyond 
ilisputo liy the work of these authors, it is (lesirable to ca.rry the 
inquiry furtlier and discuss the position and changes of the 
tyi,,iip(inic'meiol,)i^ and other partS;of the ea.r, ^ 

,"The' stapes of Therapsids is in all cases where the condition is 
kruiwii ..articulated with the qimdrate. .in- tlie .follow'ing types, 
f)'j/nognathu$, ' Trirachodon^ ■ Nythosanms^ AretognatJms^ .iyce-. 
smmiSi DiGynodou, . Lystroscmrus, Madurodon, ' Kannmieyerk^ 
''M.ormmfmru$j Pnigcdion, Zmniasatirus, DimMrodon^ Vai^dn-osaurus, 
wliich' cover .the '^uperorder very -fairly, the stapes has actually- 
been .seen ' in place ; . tlie, .facet' on . the -quadrate fo.r ; its distal -end- ; -is 
show.n-in very nmn.y- in ore. -forms. 

Qliitie recently, when discussing the primitive Thera.psid Varano- 
san/msj I pointed out that; in many ways it greatly recalled the 
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Ootylosaiiririi'i, fa, mil, y of 1;}jo ai'> miiah ao tlinf a, 

blo(:H,l-ia:3lai'ii{>ii,s]iij,) l>ol-.\Vf-n:in sncam/’ti .uin.si'. 

PruL W'illi.sfmi ha.ii sla'll (.au’lita* n similar npiiiioiir - 

That W'o have- in La.hKiosiiH-rus aiel ii)S aJh'e-s a. perMsteisef" of’ 
tliose m'ent'raJized cha-raatcms whleh e’i‘i_j 4 'iu, l-e lise peetiiiar 

s|;K;jcia,lizatiorjs of ih.<'3 Polyoosa-Mr-s.'’' (>!»»' of the jH:»(ml3JiriUi‘s (*l 
these Oa.pkmhi'iiiils, in wiiieh th<\y dilTor ali oMier k'l'etw'i'i 

Coty.los;.iurs, is the faet; 'that tlayy ha;va:mi stn.|Hvs whisso dislol mul, 
is artieula.teil witli ttie c'jnatlralica We Imva* '[lierrdiMa* soirn} 
jiistiiiea.tit)ti for assiinriH,^ that this peeailinr romliitoi] in ilie 
Tiiera/psids ha,s not a-risen within, tlrnt ,y;ron|J 5 Imt h;is df'sefsali*?! 
to it f rom its a.iicestors. 

1 j'lave shown tiiat the:re jo'e 'vm.y .ri'asons for helte'\'ing 

tlia.t the reptiles hare ai’isen from the emla-donieroms Si a'goiapdiali;?, 
wliieli are only group of 'rel,,r;!{HMls known lii Lower i 'arlMtni 

ferons roekns. In {igure A, in tlu^ plate of arv paper on “■'Hie 
larger Grril-'M' ensure Ainplulna-H Man<:*hesier Monn„virs, V(,>L U‘ii, 
pt, i., there is sliovvu a ve,i*y <leliuite •iepre.ssioii on the u|>pt^r 
snrfac^e of the qiunlrate and pterygrmh This delinil-e |)it oetmrs 
in all euil.Holo'merons Stegoee|:>ha,lia in. wliieh ,1, iiave r‘,.xa,.Miijieii 
this region, and is oliviousiy of importance* d1ie only explanalion 
1 can find for i,t is that it- received tin.? onl-c'r <'‘nd of the wt'n|,a'\s. 
It is import5,tnt to note tha-t in tlio imeruslieil skidl it mitsl- havij 
looked towards tlie auditory region. Ti'irvre ivS tluis a suggtvsliirm 
of evide.ncii'i tlia.t t-he Ootylosa-in‘s of tin? family whii^li ga,\a:j risc^ iio 
the Therapsids 'a.nd the (.j;ipt(:)r’hi,iu<ls i*eeeived,,, l,lu^ condition 'of 
having tlie distal end of tlie stapes articulated witii tln^ (pimlrate 
froiiv their ai:npiiiida,n ancestors, a.S-t’.h.ey in i.urn passml it on to 
their descendants. 

There o-re strong reasons for believing that ilie Stfgocf'plm.lia 
JiavO' arisen, from the Rliipidistian gi'ouj) of the Cross»'»pterygian 
lishes (the ()steolepi<ls), .which were no iloufit teeinrically, thcrngli 
probably only to a slight cjxtent, fnnctionally hyostylic. In iht^se 
fishes tlie hy()Tn.?rndibnlar, whicli Ims boon semi otd}'’ by llrdlVaipaiir 
m^Iikdz(Hh]Mk (an obstawa-tion I ha-v<^ been, nna. hie to clHa'k from 
the material ,in tiie,' British ■and . .Manchester .Miisonms, wlrseh, 
includes, at least .the - greater '■■pa-rt of -that which was , before 
Br. Traquair), no doubt a-rtlmdatcd with -tbo 'otic region of the 
'cranium ■and .with tl.ie-(.p,i.a<lrate,’as in all iisbesv ■ d.liere a-i-e many 
'.reaso'ns for' believing ■that -the stapes of a Tetrapod is lifanologous 
with the byoinarulibula-r of a fish, and it is prolmble timt in the 
ombolomerous Stegocephalia, whi.eli.,had'^j,ust arisen f rom lishf\s, the 
piamitive coimection between the distal end of the hyomandilndar 
',or'''''st-apesfand' the' quadrate,- .was" retained. In later Amphibia 
{MrfopBj Trim^TormhiB, Cydotosmrm^ to . mention , only types in 
which it is known in place) it lost this connection, a, ml iis dist,a| 
end is connected witli a tympanic membra-no stretclicd across tiic 
otic notch. 

It thus soQtns to be fairly probable that the connection betwc, 3 cn 
the distid end of the stepes and the incus in a mammal hm been 
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directly derived froiu tlie coiiiiectiou of the distal end of tiie 
ii,n(i tlie quadrate in its iish-ancestorj and 

tlijit this coniiecfcicMi lias never been lost in tlie pliylogeny of the 
group. 

The most pr:i;niitive lower jaw kno\vn anion o\st Tliera.psids, that 
of I)lmA:dr()(lo)h as it lias been described juul figured by CavSe,, 
Willistiiip and Broom, is diflereii tinted fi'orn that of a member cf 
any other Jdeptiliaji superorder by the characters of its posterior 
part, and particularly the angular. In DvtmProdon the angular 
is essentially a fiat plate whose upper border overlaps the sur- 
angiihir and is itself overhipped by tlie deutai-y in the usual way, 
whilst its lower border forms the lower border of the jaw. The 
posterior end of this bone is separated from the outer side of the 
prearticular by a notch, so that the border stands out freely. 
Tiie whole jaw is very narrow from side to side, tlie Meclveliaii 
vacuity being reduced to a very nairow slit between tlie pi*e~ 
articular and the suranguiar. The fiat plate-like aiigulai* and 
tlie notch in its posterior border are the characteristic features of 
this jaw, and are found in all Therapsids which are properly 
known and in no other reptiles wliatsoever. 

The Beinocephalian jaw only differs from that of Dimetrodon 
in tlie further enlargement of the notch, which in this type 
extends forwards so as to form a deep pocket in the substance of 
tlie angulaiA In such Tiierocephalians as Scylacomurus the con- 
dition of the angular is almost exactly as in Deinocephalia, there 
being a deep but very nariow pocket in -the substance of the 
a,iigala;r wliicli forms a la, rge refiected lamina outside it. The 
foi’amen shown in the migiilar in many of Broom’s figures of 
Therocepbalian skulls has no existence in fact, as such, but is 
merely tJie anterior end of the notch. 

In the (jorgonopsids there is the usual notch and reflected 
lamina, which is, liowever, small, never reaching the size of that 
of ScAjlmoswimis, This notch in the higher Gorgonopsids, e. g, 
Arctogiiatkm, seems to move relatively further forward. Finally, 
in the Oynogoathids, which have a “ look’’ of the Gorgonopsids, 
of a character that cannot be intelligibly expressed in words but 
is very striking to anyone accustomed to handling the two types, 
jind suggests that they are in all probability genetically related, 
the notch has moved still further forward, and the reflected 
laniina u'low stands downwuirds ; from the rest of the bone as a 
very slender process.-. The extraordinary resemblance of ThiS' 
bone to the tympanic of the pouch foetus of Fermndea (or of 
Dmywms) vseems-to me to - raise -a very 'Strong case for believing' 
that and its allies had a tympanic membrane spread 

between the divergent branches of its angular. The actual shape 
of the bone makes such a position po.ssible, the hinder end of the 
membrane lieiiig carried by the ridge on the lower side of the 
squamosal, which lies just outside the end of the pa,roccipital 
process, and on the inusoulus depressor maiiLdibuli, if such a 
muscjedie present. A. membrane in this position stands nearly 
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vtu’tieaJlv in the skull, nrul lies tit bhe !o\v<u“ arul inner erni of ilie 
g’roDve vv[)ii2,,i lk‘onni juhI [, folltuving the nri; 4 '.ijKi 1 iilrrils lir:! rirui 
of "VV. K. (:«r«'',i(nrvs rir^*;ual ;is an eNtrrnnl ;n,r]il':ory sncattrs. If 
this |iosit,ion was iM.rtily 'khuk In.'lfl iiy t-lie tyinpa.iiie luiMiilii'a: lie in 
JJk(d£inoil(}ti, tilKUi in tluil. I.y|'>n f.hn fyiujuu'ri inlmj rn.\il\ Ire! 
j'llrenuly gixnvn up rouiul t.ln: hones <.>l' iJie iKU'k of fjie. lower jaw. 
'I'f this position of t.ln^ nn'Utihrnrn.^ In* «'oi‘rnc*l.., hy traeiny hark 
Jiloisi** the seri<\s of (■]i)ry'oin)psi<ls i,o Mio IkifriorepiiMiia. wo rtuyiti,- 
1,0 Irive. solf»ronsis':(,!nt resnlks i.hrouyhont, arnl In arriv'e nl n„ 
ooiniitioii in priniifivo forms w-hirh is mil, tinaMjsislo'nl wit ls iiiui; 
founcl in known llo|,»l:.iliu.. 'The stU'irs of i knyonopsiils jjI - tny 
disposal gives a snflioioniily rloso morplioloyie.ni smiths i.o show 
Avikli rorla.inky t-luit. : 

isfc. '['hii iiotadi in iin* hind(*r hoi'dor of iho unyulnr of a. Doino- 
replinJinn is homologous wjlh 1,hr svirlo irianynlar rnUrli 
in , 

2nd. That, 'tihe vtu'y •sinnJl but'. (ll.st'.imT jii'nlibuy' groovi" dosfU'ihed 
a!)ovo in I deinorephnliM is liomologous wii h i hni of /bVo« 
diniHHiov. 

3rd. Idia-t. him ridge to the outer side of tin.! p;uaHH*ipil,nl on iJie 
s«piainosji! in t.he tvvH> i,ypt‘s is tlie sa.inr. 

Those lioinologios load us to expert that t,ht> tya upon lo nunuhrani^ 
of ])eiu(K;epha,lia sliuuld l>e atlarlu‘d to t.lm s»p!aiin»s!al just mbsidt! 
tl'ie pa.rot'.c'ipihil proeess, to tlu'! post;orior .suj,‘.faro of tdo:* <pia<'lratr(y 
and to tlie ^algo of t,lm roflertod la.mimv of llm angular, I ludirwe 
such' an atta-i'liment to tx^ worka.hlr inasmuch as a. tyiupa-inh* 
nieinhraue aiitaxdveti to it JiiigdU; he^ 

Tlie gixoove for the mxtornaJ aanlitoi'y vneatus in Drdnoca'pludia 
is of gmat interest. It is rnnloidaterlly lioinologous w ith that of 
IJiadmnodo'iii and .1 tliink a.lmost as (nartainly wit.h of a. 

.maunna,!, ' ’tt gives clear evid.e'Mct! ih{'i.t even n.t. this tviine the 
tyin|)ni!ic niend>ra,n<.! ( what(»ver its luxahse sitnal.ion ami ai.la.rh* 
incmts) liad stndv in a, ml was no longer dirrtdly o.\p<»sed on the 
outuside of i.lie hea-d. It is farmed by a groova* het/wern t he oul.m* 
Cilge of tile tala dare and the srpia.mosa! ; this groo\ (^ t rrmiiml.tw 
suddenly 'Wrliere tlie 'tahulare 'ends .in ■ a definite, pri'^jeetion from 
tl'ie back' of ."the sk'nll wfiicdi ivmst.,mark tfie npp,er inHinlvio'n of 
■tlie lU'emhrane. ■ 

It is known from the 'eAnhIeneev (>f, ,^H|.H'Mvivvi(ui8 "whidj show f,la‘ 
complete st;.ap(\s in \)ml\Mn\'---Erji(yps^ < k/c/fgrxaavvcs'. 

(he.— that in 8tK?gocephaiia' tlie;.ty in panic .memlaiuie wa»s stret«c!ie(l 
between the tahulare and the sf|uamosal across tin* ot,i<‘ not.rh 
on til e upper surface of the skull. .By dinai. tra(!ing hack of 
.hoinologons parts W'edm'V'e; seen in .'Deinoec'phalia tdm upper 
end of the membrane should be attached to the s(]untnos}d and 
the extreme distal end of the tahulare : that is^ in the (cxad- 
position we know it to iiave been attacli(al in Ht(!go(a'fdudia 
related, although remotely, to the BeinocaphaJiajds ampiubiaai 
ancestors. ■■ 
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' It will be convenient liere to leave this particular line of 
arg-ument, aiid starting froin tJie normal ccmditions of the meni- 
briuaji tyrrip;ii::ii in Beptiles, try to reconstruct the a.rrangenient in 
l)hii£lr()(lo'ji^ and so work back to the terininatioii of our original 
a.rg 1 1 1 11 e n t a.t 1 1 \ e Dein oce] >1 lal iir, 

' ill Lizards tlie insertion of the tympanic menibrane is on to 
the liack of tlie quadrate, the squamosal just outside the par- 
ocaripital process, and the retro-jirticular portion of the lower jaw. 

In l:kdycosa,i!rs a.iid other Idierapsids the retroairticular portion 
of the lower jaw is of insignificant proportions, at its largest in 
l)iinM‘'ro(l{m. In Deinocepliatia and Dicynadon it is repi-esented 
solely by a small }:)rocess from the articular directed asimicli down- 
wards as ba.ckwards. Tlie definite presence of this process in these 
more primitive forms and its still further rediietion in later types, 
seem to sliow that some Therapsid ancestor had a relatively 
large i*etro-ai*tieala;r process. As in all reptiles wdiieh ha,ve such 
a pi’ocess its outei* side is covered by the angidar, we may assume 
that ill tills liypothetical ancestral Tlierapsid tlie reti*o-ai'ticular 
poi’tion of the angular pla.yed some part in tlie support of the 
tympanic menilnune. If now in such an animal we ma,ke the 
tiibo-tynipanal cavity grow forwards and the membrane to keep 
pace w ith it in such cha.iige, we must also move forward the upper 
edge of the retro-articular part of the angular to wdiich the 
membrane is attached. As it is essential to keep the stretched 
inembra/ne clear of other bones, and the articula.i* and quadrate 
are by hypothesis fixed, we can only do so by septarating the edge 
of the retro-articular piart of the angular {Toin other bones and 
moving it slightly outwards : this on the theory which I am at 
ipresent expounding is the origin of the Therapsid notch, the 
u{)|)er edge of tlie I'efiected lamina being piliylogenetically tlie 
ujiper border of the retro-articular portion of the angular, and 
retaining that connection with the lower edge of the membrana 
tyinpani w'lik!}! occurs in Lizards. By tin’s method we airive ah 
a. position of the tympanic meiobra.ne in Deiooce|ihalia identical 
with that deduced l>y tracing the conditions down from Cy no- 
gnatliids, .the aiTangement in which was determined by assuming 
tliat'tlie great , I'eseinbl an ce ■between tlie angula.r of these' types, 
with their long, slendeiq downwardly directed refleeted lamina,” 
and the tympanic of' a poocli -young of' with, its slender 

lower limb, w.a,s a. real one. Tlie fa.ct tliat it is ];)0SvSible to trace a 
seq,uence'("),f stages with only 'very 'few hypvotlie.tical intermediates 
between the actual condition of the membrana tym|)a-ni in lizards 
and tba.ti,in embryo mammals, and that these 'Stages 'tare 'in thei 
correct time order, and ai'e each self-consistent, seems to me to 
establisli a, probability that tlie assinnpti on on which they depend, 
b e. tliat the refiected lamina of the Therapsid angular carried the 
tyiopanic membrane, is a justifiable one. 

I am quite aware that the shape of the edge of this lamina in 
some types, as for example in E^idotModon and Anomodonts 
generally, is inconsistent with the view that it carried the 
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hijt iis if! all ilaw t.v'|»<*s tJH-’ .scjnu aio.vil .sftavrs 

any s!ig,uT’st:iioii of an ainii^ory ”‘h>ov<'' or of ils^> n.iiariiniriif: ♦ff a 
.1 think if poswihft'.^ tJia.f t.iify wi.o’n iviiJiuut; iin#'. m not 
iitikiiown no}nlil-i<aK 

In 1911) W. K. (ot’grny, 'fTOSvi tln^’ [K)sitiVa\ of fJin 
grn^n■t^ in 6'///o;a/'n,a//ra.v, infoiTed tJnat ihn tyiHf'Mni(* rftvil.\‘ arnl 
nnnnhrane 'woro lu/low the iHuluond (|ninl ra.l, o aial ;o1 rmlni'. Frn»if'f 
1iirs<M*elainh:)rts and tlio font in Mio cniio^^vniy of :i ntaitimai 

th('^ tulio™tvnnp!vn.*tl (.‘avity ^rmvs up f’{)nn<l tin* anditoiy o-sNidfs 
■\vlucli arise onkside it,, ho t.-liat piiy hy<‘in»'tioaHy I Iris 

iqyiyr()\ving of i,lie tu1)od'.y!n|"ni.!inJ sa.o jironrnl tiio \'ostvioi;ti pMatfrrd.o 
and aalleidaro tlnnn to sfuni* in its vifn'jtf foi'.s,, 

and thus to take on an incipient andii.fay funetnni lH-for«> flieir 
oid siis|>ensory fnnetion ka,d ceasfsL 

Tlris is r^xiovtly the c^onefnsron to wfiiefi tlie above discrtssion, 
fonndtHd nniinly on rpnt<‘ diHVvianit <*vith‘nce, fins led ns. 

In rriarrirnals tlie waitre of idie tympanic inomtrrane is pfaeed 
i:ii connection with the chain of audit.ory ossitrhvs 'hv' tfie Isandlr^ 
of tlie tnallens being fastemyl to its midtlli* layer. "In no 
Thc:vrapsi('l tha.t i haaa? yet exa.,rn.ined is a, prxH'ess of film 

ju'ticnlare wdrich camld tench tln^ mendirane, so tliaf^ it i.s in- 
hereittly probdafe i.iiat tlie mannlninm is a niainrnaliiin innovation . 
In ontogeny it arises very late, chondrifying mticl} Ifd'.-er ftlian tlie 
incus find body <'>f the malleus in Ferameki^, tint ficdng a]>})frrently 
SB real part of tbe latter lioiie, 

J.t tluis secirus iinpossilile -tliat the irieinlintne .of 'Tfn:'ra.[>si<^ts 
shoiild :hG, liixiught into connection with the fem'strn, fn-filis in tln:v 
,i'>rdinary niainnmlian wsiy, and as- ilnv wlmle of flm firecerling 
argumeiits are -,i;neaningless if they Imve no inembriua-g it seems 
certain tlmt anotlier’ connection Imtween the stapes a.iul 'tiio 
inoTubi’aneninsthaveexisted. 

In 'a rerna,r!v{if)ly aide a;n.d suggestive pfV|m:fy T)iv (bmgfU’y. lifts 
|)iit 'fornva.rd tlie following expIsinritloTK" 

Tliat in the most primiflve (lynodrmt.s, suciv jis ./koomo tlmro 
'was^ an extrm-coinrrmllfi,. resting against ji, t. 3 'iBpm,di‘ memltraim 
ladiind,.tln:ysi:|uan:)<>sjdywl^ hml been flilleicrttiat.erl ont of tlic 
tissue-lying hetwHieri the endodernut-l fvpitia.finm, r»f t\m tymfruuc 
cavity foid the ,epide.rmis : timt ■witit the'sprianl of ijn'^ tym|,ian!C 
cavity tlie.-differontiatiort of the' future tym|)a,ni<:* mt-*mbnirie a,lso' 

■ spread,' until it irududeih’ tluvstreinhod skin on flie posterior end 
of the jsiiw- below the ,c|nmlraia arid rtrtifrnliir , f-vnd fttK)\'e tln-i 
angtdar: thatrcoimomit^^^^^ witli the redmrtion d* i.lo^ <pi;u!nOn 
arub firticAd and. the detacbment of tlie angulfir ?rm! gouifiif' 

„ fimm the - denbiry, , the, newly of tin^ i,vm- 

-, ■■p,aTnbr,:meTnbiwiey-beeame,'--fnn^ more -acti^'a than tim'ohl 

' reptilian ^ portion : tliat in tins way the old inembrjinf^ tomd her 
w'itb the extra-columella hecanie vestigia,], while tlie i imv mem f>ra ne 
became alingether free from tlie dentary, but remaim^d fasl.cmeil 
both to tlie angular, which gave rise to tlie tympanic homv and 
to the retrcoartJeidar of the articulmy'w'hich ga^ 'e fisc ir* 
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the maniil)riiim of the iiLalleus, "Witli the reduction of tlie 
" reptilian.’ tympanic iriembrane the h3'0id became separated from 
tlie extrji'-coliunella (as it does in lizards) and inigi'ated to 

a, new insertion on the periotic/’ 

The foregoing discussion will have shown how miicli of truth 
tliere may be in this brilliant hypothesis of Gregory’s. The 
suggestion that tlie stapes of Therapsids aitliongh directly arti- 
cida.ted witli the cpiadrate may have been connected with the 
nieriibra.iie l.)y an extra -columella, is exactly paralleled by the 
actual conditions in Mosasanrs, wliere the slendei’ stapes is in- 
serted into a deep pit on the inner side of the quadrate, but is 
connected with tlie t^nnpanic membrane by a pi'ocess passing 
througli tlie la,rge special notch on the back of that bone. This 
process like the membra-ne is sometimes strongly calcified. The 
whole arrangement is after all onl}^ a further development of 
conditions conimonly found in liza.rds. 

Tlie facts as we know tliem in Diaclemodon^ or rather the in- 
terpretations of those facts oflm-ed above, show tba.t the rep>tilia,n 
portion of the t,y mpanic membrane had actually been reduced to 
very small dimensions by a steady process connected with and 
no doubt induced by the same factor as tlie degeneration of the 
quadrate and the thinning of the basispheiioid and basioccipiitaL 

The facts also seem to show that the manubrium mallei is 
altogether a new formation, developed whilst the articular was 
losing its suspensory function. 

If the explanation of the meaning of the observed series of 
obanges in the articular region of the skull of Therapsids which 
has been presented above be true, or even if it contains but a 
small element of trutli, it presents us with a. good illusti’ation of 
tlie fact, to my mind patent in the development of every organ 
of tlie l>ody wliicli is known, tliat the Therapsids from the moment 
of tlieir initia.tion were coinmitted to the .final development of 
a, naiminalian structure. Different branclievS of them proceeded 
witli tlH 3 iiv i:rio(ii fieations to different degrees, and at very different 
speeds, Init so far as the evidence goes, and it is no more than 
suggestive at best, their evolutionary change, in fundamental 
fea,tiiras, were a.lways directed towaitls the final development of a 
inainmalian structure. 

' I wish to a.eknowl edge my indebtedness to the Pex’cy Sladen 
Trustees, who 'assisted' me in visiting tlie.Squth Airican/Museums. 
To Dr. Smith Woodward I owe tlie opportunity of describing the 
material in,, thC' British Museum (ISTaturai History )/ which , is the; 
basis „of ,this paper,. end T .also .owe to him and .to" Dr.'Cb'W., 
Andrews thanks for their many kindnesses during my work at 
the Museum. Finally, I have to thank Mr. K. Ha^^^ 
mason’’ at the M'usenm, who developed the skulls described in 
tliis paper from a matrix- -■which'' in-vrnany ■piaces.'-ls'-''as'v'hard,' 
ttint. ' • . ' 
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EXPLANATION- OF THE PLATES. 

Plate IV. 

Fig.l. Slviill of MffTmosci'Hrus seefej/u gen. et sp. n. Type speeiiwen (R. 3504). 
From side. About } iiat. size. 

.Fig, 2. SLiilI of IToymosaifrifs scehifi^ gen. et sp. n. Type specimen (R. 3504)* 
Obliquely from front. About ^ nat. size. 

Plate Y. 

Skull of Titammwhns fpro.r Owen. (IL 3505.) .From abovc^, 

Alxmt I iiat, size. 
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(Plates 


In PIS X. Page 

CleogTiiphical 787 

iSystomatic; 

M^f/oneUa, V,, 795 

.Buruni^f'lla, gen. n. 797 

gxii), ri 799 

Laroffiella^ g^en. n 800 

.RatiirnSUa, gm. n. 802 

Mili'enoena, gen, n 803 

Urf/mmeUay gen . n 803 

iVm'wi/Vr, gen. n 80 (t 

"FalfooiwUcu gen. n 809 

And 74 sp. n., 1 siib-sp. ii., and 2 var. n. 


In working at the |jresciit family the a.iithor luis toiind it 
neciessai'y to refer a. number of the species to new genera^ haying 
found tha-t the Zonitida? of tlie Central African region iia-ve been, 
bitherto, in common with those of many other geogra.plucal areas, 
rnassed together in a few genera., so tlmt tliese now cR>ii tain many 
widely divergemt forms; in very few instances has he fonnd, as 
miglit Imve been reasona.b]y expected, that the Souti) Aiyican 
generic find suhgeneric terms are applicaWe to the Central Atiica.n 
types, heiK'e tlm nine new genera. desci‘ibed in the present paper. 

Generfilly s|)ea,king, the family, as ■■represented in Central 
Africa, ■lias not, so fa,lg shown in. any marked degree, the peculiar, 
local phj-ises (‘otniison to l.)(,)th geneiu find species siicli as the 
a.utbor foe ml when dealing with the agnathous forms from the 
su.me IcKxdities, a.nd 'wliich 'w.ere descril>ed k-ist year in,. .these 
‘ Proceediogsd 

.AKItlCAHlON C,H,,),NOAVUSPl.«.A; Sp, l.n ■ ■(■PL,' il. '.fig. *2<.h), ,,',■■,'■ ' 

Hindi subovfite, very thiii, almost nn3Tnbra,i tiunsparent, 

■polisluaL si.ra:\v-i:;(,>!our; ■ wliorls B,.' the- first two > small, sunken, 
stadfdaund with punctate spiral strfe, the last whorl kr^^^ raised 
above tin' tirst two, dilated in fi-ont, marked only with transverse 
aTowlh-fdicatious ; sutfire deeply impressed, bordered below by an 
il|.«hdim‘d gnunulfir zone; cohimella margin descending in a 
romuh-sl curve ; labrutri simple, projecting in front, receding 
above find below; aperture broadly dilated. 

Alt.- 7*25* <liam.. maj. 12, diam. min. 8*5 nna. 

';";',Apertnre',:' ,al,t.77;"25v.d:iam]:,'7"5^.mm../'\.;^ 

, ' ■, ''■.^■khEi'd'iiha,' ,Lake'''Mutanday^B.^ylJgaifday;'';j^ 
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A.FRICARION COPKJSA, sp. B. (PI. II. fig. 13.) 

Shell siibelJiptieal, solidly conieon.s, brow'nisl) olive; wlioris 3, 
ra.pidly increasing, the last very large, marked with trans\ATrse, 
ra.diate growth -pi ictie and irregnlar, distant, scratclidike, spirjd 
snlcations; svitnre impressed; base of sliell moderately convex; 
eolmnella margin arc'hed above, angled and oblique!}^ descending 
below; laliruni simple, considerably^ projecting- in front, inceding 
al)ove and lielow ; aperture ovate, 

Alt. 9‘75, diaiii. maj. 17, diam. min. 12*5 mnn 

Aperture : alt. 9, diam. 10*5 nnn. 

Eah. Bariinga, Mount Mikeiio, Belgian Congo, at an altitude 
of 6000 feet. (Ilobin Kemp.) 

AFPtICARION KIBUHAENSIS, Sp. B. (PI. II. fig. Id.) 

Shell differing' fi'om A. copiosa Pi’eston in its more globular 
form, inembranaceous texture, vsligbtly' paler colour, moi-e obli(]uely 
descending columella margin and moi*e circular a|)erture. 

Alt. 9, diam. maj. 14*75, diam. min. 11 mm. 

Aperture : alt. 8*25, diam. 9 mm. 

Eah, Kiduha,, Lake Mutanda, S.W. Uganda. (Robin Kemp.) 

Africarion marsabitensis, sp. n. (PI. II. fig. 14.) 

Shell ovate, much inflated, thin, pale reddish brown ; wdioils 3, 
the last two rapidlymncreasing, the earlier v horls marked with 
punctate spiral strim, the last with arcuate transverse groTvtlm 
lines on R ; suture veiy lightly^' impressed, narrowly^ njargiiied 
below; base of shell inflated; columella ma,rgin obliquely 
desceiiding, broadly^ curving below; labriim siinj)le, acute; 
aperture roundly ovate. 

Alt. 12'75, diam. maj. 15*75, diam. min. 12 mm. 

Aperture ; alt. 10*75, diam. 9*5 mm. 

Hah. jSfoi'thern slopes of Mount Marsabit, Britisli East Africa, 
at an altitude of 4600 feet. (A. Blaymey Percival.) 

ApRICARION OR3SSTJAS, sp, n. (Pb II. fig. 15.) 

Bhell rather vSimill, ovate, very thin, almost rrierTihnuiaceoiis, 
pale yellowish brown, polished, shining ; whorls 3, rapidly 
increa,sing, the last very huge, moderately convex, p:rojc*('ting in 
front; suture almost linear, narrowly inargined lielow ; columella 
iiiargin descending in a rounded curve; apertiiie wide, veiy 
large, dilated, roundly ovate; labrum meinlranacMKius, reced 
above and' belowu 

Alt. 6, diam. maj. 9*5, diam. min, 7*25 (neaidy) iiim. 

.Aperture':' alt. 5*5, diam. 5*75 mm..; 

, ''Ha.'b., Slopes of. Mount, Kenia, ■■British., East 'Africa. .(Robin, 
'Kemp,). 

'■ ''■,AfRIGAR 10N OSGITAHS,'Sp..n. ’■■.' (PL.'II.,fig. 4 .) ' ■■'■ 

;■.,, S'h'eli:-'thin,-pale' amber-colour, semiovate,. depre's'sed,' the' ■spire 
very slightly exse'rted ,';„',’W',horls'3,.'raj:adly increasii.igv the, 'first two. 
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sculptAired witb spiral puncta,te lines, tlie last obsoletehu oblicjiiely, 
fircTiately, transversely plicate; sntnre irnpressed, iTiargined above, 
tlie margin being of a pirikisli colour .; columella margin alnicst 
vertica.lly descending above, gently curved below ; labruin simple, 
projecting in front, receding considerably below and a little 
above ; aperture large, wide, subova te, 

Alt. il-f), diam. niaj, 13*5, diain. xiiin. 9*75 imn. 

Aperture; ait. 7, diain. 8 mm. 

Hah. Lake Mutanda, S.W. Uga.nda. (Robin Kemp.) 

Afuicarion spatiosa, sp. n, (PI. II. fig. 17.) 

Shell oblong, depressed, thin, neavly menibranaceous, straw- 
colour, polished, shining; whorls 3, the first two very small aiirl 
sculptured with somewhat distant, punctate, spiral striae, the last 
very large, and marked only with radiate, wrinkle-like plications; 
suture lightly impressed, callously margined below ; base of shell 
inflated ; columella excavated ; aperture ovate, very wide, and 
broa.d. 

Alt. 7*5, diam. maj. 11*75, diarn. min. 8 mm. 

Aperture: alt. 7*25, diam. 9*25 mm. 

Hah. Biiriinga, Mount Mikeno, Belgian Congo, at an altitude 
of 6000 feet. (Robin Kemp.) 

AfRICARIOX KAGAMBAHENSTS, sp. n. (PL II. fig. 18.) 

Shell differing from J. spajfiWi Preston in its more ovate form, 
in the greater elevation of the spire, in its broader and much 
more convex base, and in the shape of the aperture, which is much 
narrower and higher in proportion to its breacltli ; moreover, the 
punctate spirals on tlie earlier whorls are much finer and more 
closely set tlian is tlie case with A. spaiiosa. 

Alt. 8 (nearly), diam. ma.j. 11, diam. min. 8 mm. 

Aperture: alt. 7*75, diam. 8*25 nun, 

JIah. Kagambali, B/W. Kganda,. (Robin Kemp.) 

AfRICARKxN TENimROSA, Sp. (PL II- fig. 19.) 

Shell stibelliptical, thin, alrno.st membranaceous, dark reddish 
brown, polished, shining ; whorls 3, rapidly increasing, the last 
large, sculptured with transverse growth-lines ; suture impressed, 
margined below, the margin being o£ a dai’ker colour than the 
remainder of the shell ; columella margin descending ohliquely, 
obtusely angled and excavated below; labruin simple, projecting 
in front, receding above and below ; aperture ovate. 

Alt. 7, diam. niaj. 10*25, diam. min. 9*5 mm. 

Aperture : alt. 6, diam. 8 mm. 

Hah. Biirunga., Mount Mikeno, 'Belgian" Congo, at .'an altitude, 
of' 6()00"feet. ' (Robin Kemp.)- 

'/ GuBEfiLLA.,ARAXEA, Sp.^'n'., ;(PL III. -fig. 20-);;' 

■ .Shell , ' .'somew.hai, ■ depressedly ■."'■'turbinate,' ' yellowish brown ? 
whorls 5, regularly increasing, the last suhangular just above the 
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piRvipiiery ; seulp)tu!‘ed with. exti’t!i.iiely Hue, closely-set, wav}'. 
laicroscopic, spii-ai striap winch a])peav to be ]*atiiei‘ coiirser in tlie 
subsiitiirai region ; suture 0 in pi'essed, narrowly mai'giiiod below; 
perforation narrow, iiitennilly slightly a,ngletl and scailptured witii 
.somewhat dista.iit and coarse, sjn'ral liriecr(.).ssed by ra.(iia,te gi'owth- 
|)iickei*ing.s ; coliiiuella. descending in a curve, Y^ery sliglrtly out- 
wardly refiexed above ; la, brum simple ; aperture obliquely and 
compressed ly subluna.te. 

Alt. 3*25, diaiii, ma,j. 6, diam. min. 5*25 min. 

Aperture : alt. 2, diam. 2*5 nun. 

Hah, Between Entebbe and Masaka,, B.’W. Uganda. ("Robin 
Kemp.) 

Tile intermil sculpture of the umbilicus .somewliat resembles 
tlie pattern of a s['.ider’s web, lienee the trivial mime. 

Gubeella .bartaensis, sp. n. (.PI. 111 . Hg. 6.) 

Shell very dejiressedly tiirhiuate, pale lirownish yellow ; 
wdiorls 4|, regvilarly increasing, sculptured tlirougdvout wdtb very 
fine, closely-set, wavy, spiral striie ; suture in]pressed, very nar- 
rowly margined ; umbilicus narrowq deep; columella outwardly 
reiiexecl aJiove, very slightly obli(.|uely descending ; la, brum 
simple ; aperture subl unate. 

Ait. 3'5 (nearly), diam. ma,j. 6*25, diam. min. 5*25 mm. 

Aperture ; alt. 8, diam. 2 75 min. 

Hah.' ' Barta Steppes, British East Africa. (A.. Elajiiey 
Percival.) 

Gubeella kampalaensis, sp. 11 . (PI. III. fig. 10.) 

Shell diftering from 0. bartamsis Fve^Um in its smaller size, 
inMcli more narrowly margined suture, and in being miGroscopii!a,lly 
s|>ira]ly striate tbrougliout; the aperture is also .more oblii|uely 
arid compressed ly snblunate. 

Alt. 3, diiiiri. maj. 5*25, diam. min. 5 (nearly) inm. 

Aperture : alt. 2*2d, dia.nn 2*25 nun,- 

IlalK Kampala on Lake Uictiiria .Nyanza,, H.W. ITganda ; a., Iso 
found' at Entebbe and Jinga, in tlie same district. (Robin Kemp.) 

Gubeella urgu.essensis, sp. n. ' (Pb IIL fig, 17.) 

Sliell closel}" allied to G. Preston, luit rather liroader, 

with wider umbilicus and raiidi more oblirpie columella.; the 
a|)erture is considerably broader, though no biglier, and tlie 
microscopic' spiral, sculpture is much finer than i>s tlie case in that 
species.' '' 

Alt. 3’7o', diam.,ma.j, 6*75, clia.m. mi.n. 6 mm., 

', Aperture : ,alt. 2*25,'d'iam. 2*75 mm. 

Hal}. Urgifess,' British East Africa.' (A. ,Blayney „Percival.)' . , 

■' GlTDEiLLA'CONSUETA,^ .(PI. III.,' fig.' 18.) ' 

l^hell thin, "clepressedly .turbinate, polished, shining, pale, redd i'sli 
brawn.p'.'who'rls 41, regularly increasing, the last siibangiilate at 
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the periplier\% sciilptiired throughout with very finej w^avy, spiral 
strije ; suture impressed, margined below ; umbilicus mirrow, 
deep; columella, ma.rgiu oblkjiiely descending, extending above 
into a. thin, ptirietal callus; lala-uin acute; aperture rather 
ol»liquely siibluiiate. 

Alt. 3, diam. uia.j. 6, diara. min. 5*25 mm. 

Apemtnre ; alt. 2*5, diam. 2*5 min. 

Hah, Between Mbarara, and Masaka, S.W. Uganda. (Robin 
Kemp.) 

Gudeella usitata, sp. n. (PL III. kg. 2.) 

Shell differing from G consneta Preston in its smaller size and 
compa,ra,tivel,y rather more elevated spire, in having half a wliorl 
less, and in its more vertical columella and pi-oportionately broader 
aperture; the spiral sculpture is also much finer on tlie whorls 
than on the base of tlie sliell, while in G, consueta it is regular 
tliroughout. 

"Alt. 2"75, diarn. map 4*5, diam, min. 4 mm. 

Aperture: alt. 2, diam. 2*5 mm. 

IIa.h, Between Masaka and Entebbe, S.W. Uganda. (Robin 
Kemp.) 

GuDFJII.LA DENSESCriLPTA, sp. n. (PL III. fig. 14.) 

Shell very depressedly turhinate, thin, siibhyaline, pale greyish 
straw-colour ; whorls 5, regularly increasing, very closely, iiiicrO“ 
scopicaily, spirally striate ; suture impressed, callously maigined 
below, the mai-ginal callus lieing rather more coarsely and clis- 
tantly, spirally striate than the remainder of the sliell ; umbilicus 
na.iTOw ; columella descending in a very oblique curve ; labrum 
simple; apei'ture lutlier obliquely sublimate. 

Alt, 3*5, diam. maj, 7, diam. min. 6 mm. 

Aperture : alt. 3, diam. 2*75 mm. 

Ilah, Kagumbalp B. W. Uganda. (Robin Kemp.) 

CllJDEEMAI MIME, sp. n. (PL III. fig. 23.) 

Shell differing from G. densesculpta Preston in its much 
snmller size, in lurving one whorl less, and in its darker colour, 
wiii(‘h is of an find:)er hue ; the last whorl is .siibangulate above, 
the columella inargin descend.^ vertically and the aperture, though 
As ublunate, is less oblique, ' . . 

Alt, 2. diam. maj. 3*75, dianu min. 3*2»5 mm. 

Aperture : alt. 1*75, diam. X‘75 mm. 

Hab. Kaganibah, 8. W. Uganda. (Robin Kemp.) 

' GlJBEiilLLA ELGONBNSIS, sp. n. (PL III. fig. 19.) , 

Shell tuiUinate, not very depressed, polished, shining, pale 
brownish horn-enlour; wdiorls 5, regularly increasing, the last 
rounded, the remainder fiattish, sculptured with vei-y fine and 
closely-set, microscopic, -wavy, spiral sti'ise, the same sculpture 
; also mxmrring', on 'the .base. .■'of. ■...■the. 'shell ;'':$uture'impressed, very 
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iiarrowl^.^ iiiargined below ; umbilicus iioiTOW, partly overling g by 
tiie oiitAvard expaiisiori ol:‘ the upper portion of tlie coluiiiella ; 
columella in:irgiii outwardly expanded and sUglitly cnrveii abovej 
not outwardly expanded and very obliquely desceridiug below ; 
labruiii simple; aperture broadly, obliquely sublimate. 

Alt. 3*75, iliaiii. maj. b*5, diain. min. 6 inm. 

Aperture: oJt. 2‘75, diam. 3 (nearly) inio. 

Mad. Mount Elgon, Uganda. (0. W. Woodliouse.) 

Gudeella gbrstex''beaxdti, sp. n. (PL III. fig. 7.) 

Shell difiering from G. elgo7iensis Preston in its smaller size 
and more com])resserl last whorl, darker colour, a,nd niore curAe[i 
columella ; the aperture also is proportionately not so l>road tiiid 
is less oblique. 

Alt. 3‘5 (nearly), diain. maj. 5*75, diam. min. 5 mni. 

Aperture: alt. 2*5, dia.m. 2*5 mm. 

Hah. Mount Elgon, Uganda. (G. W. Woodhonse.) 

Gitdeella woobhoitsei, sp. n. (PL III. fig. 13.) 

Shell allied to G, elgonensis Preston, Imt larger, with more 
obtuse apex a,nd more convex whorls, tlie columella, is much moi'e 
vertically descending and the aperture is proportionately iilgiier 
than in that species. 

Alt, 5, diam. maj. 7*25, diain. min. 6*5 mm. 

Aperture ; alt. 3, diam. 3 mm. 

Hah. Mount Elgon, Uganda. (G. W, W oodhouse.) 

GuDEELLA INCLIXANS, sp. 11 . (PI. III. figs. 1 & 8.) 

Shell depressed with sloping sides, thin, reddish brown becoming 
paler on the base towards the umbilical area ; whorls 4, rather 
rapudly increasing, having a somewhat drooping a.ppeai*ance, the 
last very slightly descending in front, ma.rked with radiategrowtih”* 
plicae which are more noticeable in the subsiitural region and 
scidptured thi'oughout with, fine, wn,vy, spiral striffi ; suture im- 
pressed, margined below ; nmliilicus mirrow, pa.i'tly concealed l>y 
the outward expansion of the columella ; columella margin out- 
wardly expanded and descendingin a gentle curve above, oblique 
below ; labrum simple, acute, projecting in front, slightly receding 
above, greatly' receding ’below p aperture broadly and somewhat' 
obliquely ' sublimate. 

Alt. 7k 75 (nearly), diam. maj. 7, diam. min. 6 mm. 

7 Aperture : alt.' 3*25,, diam. 3 mm., 

\ Hah. 'Biirunga, Mount Mikeno,. Belgian- Congo, at an altitiule 
of 6000'' feet. '(Idobiii Kemp.) . 

-' GtoeElea INFLATA/sp. ,n.. (PL III, %. 21.)' 

'Shell diflering-.-'.from G, mcUnans Preston in its larger size, 
.much, more 'iiiilated " form, and ,dai*ker colour which is' 'uniform 
■'t'hiu'iigliout^. muchOfi-iier spiral sculpture, ami xnoi^e' narrow nm-,' 
Uilieusj/ino-re '.vertically, descending colamella, 'ail'd ovate aperture. " 
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Alt. 5‘25, (liam.. T'TS, diam* niio. 6*5 miii. 

Aperture : alt. 4*25, diam, 3*75 uitn. 

I[a>h. Biirung;i, Mount Mikeno, Belgian Ouogo, at an altitude 
of 6000 feet, (iiobiii Kemp.) 

Gxjdeella iridescens, sp. n. (PL IIL fig. 15.) 

Shell allied to G. inclmans Preston, but rather larger, though 
lijiviiig tlie sanie number of whorls and with coarser spiral 
sculpture, the sutural margin is broader and the coluiiiella 
descends vertically above, and is then angled and very oblicpie 
below, tlie aperture consequently being broader than in G. iti- 
dinans ; whoi placed under the microscope the surface of the 
shell appears to be bigbly iridescent, 

Alt. 4*25, dia.in. maj, 7*75, diam. min. 6*25 mnu 

Aperture : alt. 3*25, diam. 3*5 mm. 

Hah, Mount Mikeno, Belgian Congo. (Robin Kemp.) 

GuDEELLA MAllSABITENSIS, sp. 11. (PL III. fig. 22.) 

Sliell somewhat depressedly orbicular, thin, semi-transparent, 
pale reddish brown ; whorls 5, regulaily increasing, the last sub- 
aiigiilate above, sculptured with very line, wavy, closely-set, spiral 
stcim ; suture impressed, margined below, the margin rather more 
coarsely spirally striate than tlie remainder of the surface and 
having tlie spiral strue crossed by very oblique, scratcdi-like lines; 
base of sliell moderately convex, sculptured with exceedingly fine, 
microscopic, wavy, spiral strim and coarser, somewhat distant, 
revolving lines; umbilicus rather wide, deep; columella margin 
outwardly expanded above, curved, obliquely descending below ; 
la-brum simple ; a.perture obliquely sublunate. 

Alt. 3*5, diam. maj. 6*75, diam. min. 6 mm. 

Aperture: alt. 2*75, diam. 3 mm. 

Hah, Kortliern slopes of Mount Marsabit, British East Africa, 
at an altitude of 4600 feet. (A. Blayney Percivah) 

GlTDEfiimA MASAKAi-ksis, sp. n. (PL III. fig. 16.) 

Bheli very depressedly turbinate, olivaceous brown, polished, 
shining ; whorls 4, regularly increasing, sculptured with very 
fine, wavy, closely-set, microscopic, spiral stride ; suture impressed, 
margined below, tlie sculpture on the margins, as also on the base 
of tlie shell, being slightly coa,rser than on the remainder of tlie 
upper surface ; uinliilicus narrow, not deep; columella margin 
outwardly refiexed aliove, descending in a very oblique curve, 
extending into a very thin, but well-defined, parietal calims which 
enters the mouth of the shell just behind the upper margin of 
the labrum ; labrnm simple, receding below ; aperture obliquely, 
broadly, and rather compressedlj sublimate. 

:Alt.' 2*5, diam. maj. 5, diam. min. 4*25 inm. , ;,V„ ' 

Aperture,: , alt. 1*75, diam., 2 mm,.- ■ ■ ' , 

' ' /lafe. ■ Betvveen ''Entebbe\ and- .Masaka,'' S.W. Uganda. "(Robin" 
■Kemp.)" ' ■ ^ \ 
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ClflDEELLA MIJ.LTISTRIA.TA, Sp. B. (PL III. fig. 3.) 

Shell siiioli, tliiii, (lepresseh, suboi-bicular, pale yellowish horn- 
colour ; whorls 4, seulptured throughout with line; very closely- 
set, spiral stiahe, tije ia.st large ; suture lightly iuipressetl, iirirgintsl 
l)elo\v ; perfora,tion nenafiy concealed b}^ the ratlier I'U’oad oiitwju.*d 
expansion of the coluuiella margin; coliuiiella niargin ol)bV|uely 
descending; Irlauiixi simple, acute; aperture l>roa(i]y obliquely 
subhiiiatie. 

Alt. f!"75, diain. inaj. 5*75, diain. min. 5 mm. 

Aperture: alt. 2’5, diain. 2*75 mni. 

Hah. Eiiiia.iiiba, near Lake Kivu, Belgian _ Congo. (Bobin, 
Kemp.) 

Allied to Thapsia iihmrndans Smith’*- from the Nyika Plateau, 
British Central Africa, but largei*, with, broader whoi'ls and 
coarser spiral sculpt lire. 

Gtj.de.ella mukanbaensis, sp. n. (PL III. fig. 11.) 

Sliell diftei'ing from, fr, kk/erieNsis ,Pi*est(..)ii t in its larger size, 
rnucli paler colour, more exserted spire, narrowei* iimbllicus, more 
oblique a]:>erti!re, and in being iiiierosco}:)ically^ sjiii’ally sculptured 
above, which is not tlie case with G. kk/erdensis. 

Alt. 4*5, diain. inaj. 9*25, diain. min. S nun. 

Aperture: alt. 4, (liam. 3;75 mm. 

Il€(.h. Mukamla, near Lake Kivu. (Rol)in Kemp.) 

Gitideella' mtikanba-ensts, var. mtjtandana, var. ru (PL TIT. 

fig. 12.) 

Shell difiei'ing from the typical form in being rallier more 
widely^ pei“fo.rate, darker in colour, with oblique colun.iella inargiii 
and moi*e rounded apeidure. 

Alt. 4'75, diam. maj, 9*5 (nearly), diam. min. 7-75 mm, 

. Aperture: alt. 4*25, diain. 4*25 inm. ' 

Ilab, Lake Mutanda, S.W. Uganda. (Robin Kemp. ) 

Gudeella. consobrixa, sp. n, (PL III. fig. 9.) 

Shell differing fi*om 6r. mithandcmmis P.restor,T in its eoloiuq 
Avlucli is of a creamy hue, much inoi*e inilated form, more verti’. 
cally descending coloTuella margin, less ohliqtie, wi<ler, iind more 
compressed aperture, and in the total absence of spiral sculpture. 

Alt. 5, diam. maj, 9*25, diam. min. 8 (nearly) niin. 

■ ' ■ Aperture: alt. 4 '25, diam. 4*25 mm, 

. Hah, Mukanda., iieai'-Lake Ki\m. (Robin Kemp.) 

GuBEELLA NEMOEITM, Sp.B. ■’ (PI. III. fig, 24.) 

Shell pei'forate, depressedly tuidfinate, thin, somewhat polished , 
"very "light ' reddish /brown';: whorls 5,, regularly increasing,, A:iot 
-convex, the last slightly shouldered above,'sciiiptured' with very 

> :.I^ro<5.'Zool. 'Soc.JjondQii,1809,'p. 583, pLxxxm.figs. 16,17, 18./ ' 

Proc.-M^dac.,, Soc. ' Loudon, s, p,. 28:5, 1913, ;■ 
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fine, closely-set, wa^y, spitul stride ; suture impressed, margined 
below ; base of sbeil sculptured as above ; umbilicus rather wide, 
deep ; coliimelJa nu'irgiu outwardly expanded, descending in a 
veiy oblique curve, diffused above into a thin, well-defined, out- 
wardly projecting, j>arieta,l callus which reaches the upper inaigin 
of the iabrum. ; labruni acute, slightly sinuous, projecting in 
front, receding below" and slightly above ; aperture rather broadly 
oblique!}' sublunate. 

Alt. 3*75, diam. maj. 7, diain. iniin 6 mm. 

Aperture : alt. 3, diam. 3*25 mm. 

Ilab, Forests to the north of Mount Kenia, British East 
Africa. (A. Blayuey PercivaL) 

Gudeella pallidioe, sp. n. (PL III. fig. 5.) 

Shell depressedly orbicular, greyish yellow, polished, sinning ; 
whorls 4, regularly increasing, sculptured with microscopic, 
closely-set, spiral striae ; base of sliell sculptured with fine, slightly 
distant and wavy, revolving, scratch-like striav, suture impressed, 
margined below ; umbilicus na,rrow, very slightly oveidmng by 
the outward expansion of tlie columella; col urn el la margin 
descending in an oblique curve ; Iabrum simple, whitish at the 
extreme edge; aperture rather broadly, obliquely, and compresseclly 
sublunate. 

Alt. 3, diam. maj. 5*75, diam. min. 5 mm. 

Aperture : alt. 2*5, diam. 2*75 (nearly) mm. 

Hab, Iliguess, British East Africa. (A. Blayney PercivaL) 

Gudeella tribulationis, sp. n. (PL III. fig. 4.) 

Shell depressedly turbinate, shining, pale reddish brown; 
whorls 4, sculptured throughout with fine, closely-set, wavy, 
spiral >strue ; base of shell pale yellowi>s]i grey ; suture impressed, 
naiTowly margined belowq the margin being of a whitish colour ; 
umbilicus deep, but very narrow ; columella. vertica.lly de.scending 
above, sliglitly oblique, and curved below j Iabrum simple ; 
a.perture compressedly sublunate. 

Alt, 3*5, diam. maj. 5*75, diam. min. 5 mm. 

Aperture : alt. 2*5, diam. 2*75 (nearly) mm. 

Htih. Mount Elgon, B.W.ITganda. (0... W. Woodhouse.) • 

E 14 GONELLA, gen. iiov. 

Shell rather small, corneous, peii'omte, turbinate, or depressedly 
so,' marked only with transverse . plications or ' growdh-strim, and 
having the';kbrum slightly ,reflexecL ■ 

Genotype,: , Preston. , 

' The genua should also include :-A , 

Mngis. ffmiensis, Preston,', from' Gaxi, Brit,ish, E«ast,"Afri'ea,,'AnnV 
Mag. Iskt. Hist. London, ser. 8, yoL vii, 1911, p. 4fi7, pL xi. fig. 10. 
PROG.HooL.Bot:.-~-'l'91'4,..]Sio..;,W 
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Zingis consanguinea Preston^ from the M.ount Keiiia Region^ 
i, c. fig. 11. 

Zivgis hmrpi Preston, from S.W, Uganda, Proc. Zool. Soc. 
London, 1912, p. 185, pL xxxii. fig, 14, 

Elgoxella edxot.eformi,s, sp. 11 , ^ (PI. II, figs, 9 a, 9 6, 9 c.) 

Shell perforate, moderately solid, turbinate, pale j^ellowish, 
slightly polished ; wdiorLs 5, regularly increasing, scnlptiired witli 
vei-y oblique, transverse growtli plications and strise ; suture 
impressed ; umbilicus somewhat w-ide, deep ; columella outwa.rdly 
refiexecl above, descending in a rather ol)liqiie curve ; ]a,l)runi 
acute, narrowly reflexed ; apeiture compressedly and very 
broadly sid:)lunate. 

Alt. 5*5, diam. rnaj. 7*25, diara. min. 6*5 inni. 

Aperture ; alt. 4*25, diam. 3*25 mm. 

Ilah. Txagambah, S.W. Uganda. (Robin Kemp.) 

Elgonella brunnea, sp, n. (PL II. figs, ll^j 11 6.) 

Shell perforate, turbinate, dark grey, covered with a, thin, dark 
brown periostraciim ; wdiorls 5, the last somewhat convex, 
marked with oblique, rather coarse growth-ridges ; suture im- 
pressed, crenellated b^^the terminations of the transverse gi'owtli- 
ridges ; umbilicus rather wide, deep ; columella descending 
obliquely, cui'ved above and sliglitly outwardly expanded ; labi'um 
simple ; aperture broadly^ sublimate, 

Alt. 4*75 (nearly), diam. ma.j. 7 (nearly), diam. min. 6 mm. 

Aperture : alt. 3, diam. 2*5 (nearly) mm. 

Ilah, Riimruti, British East Africa. (Robin Kemp.) 

Elgonella discolorata, sp. n. (PI. II. figs. 7 a>^ 75.) 

Shell depressedly turbinate, greyislq mottled, clouded and 
do -iely spirally striated or banded with cream-colour; wliorls 5, 
regularly increasing, smooth but for growth-riiarkings ; suture 
impt'essed ; iiud;>ilicus mod eriitely wide, deep ; columella vertically 
descending above, curved below, slightly refiexed ; lahriuu 
simple ; aperture somewliat oblique, ovate. 

Alt. 4*5, diam. maj. 8, diam. min. 7 mm. 

Aperture: alt. 3*25, diam. 3 mm. 

i/a5. Larogi Hills, British East Africa. (A,. Blayney Pereivah) 

The cream-coloured inarkings seem to be caused by local 
opaqueness in the texture of the shell. 

, Elgonella flavidula,- sp. n. ' (PL II. figs.. 5 a, 5 5.) 

Shell perforate, depressedly turbinate, rather thin, pale yel- 
lowish; whorls 5, marked only with irregular, oblique, arcuate 
growth-lines,; , ..suture impressed'; iimbilicus .rather . broad,,' open, ' 
deep ; columelia margin outwardly expanded above, clescending 
.in a curve ;^.,labrum' simple ;. aperture compressedly ovate.', ■ ; 

Alt. 5, diam. ,inaj. 8*25, ■diam. min. 7^25, m,m,. ■ ,., 

Aperture, ; .nlt.:.'3'2,5, diam. 2;*75''mm,. 

Hah. Mount Elgon,,'„Uganda.. (0,. ,',W. Wood.hoiise.)'' : ' ' 
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Elgonelra ang-ustior, sp. 11 . (PL II. figs. 6 6 5.) 

Shell allied to E^ flavidiila Preston, but of a pale brown colour 
and more imrrowlj^ turbinate, with subiingulate last whorl ; tlie 
iniibiliciis is naiTOwer, the aperture is higher and narrower, and 
the ma.rgins of the labriim are convergent. 

Alt. 4%5, diam. niaj. 7'‘2o, diam. min. 7 rnm. 

Apei'tare : alt. B, diam. 3 mrn,, 

Hah. Mount Elgon, S.W. Uganda. (C. W. Woodhonse.) 

Elgonella oribates, sp. n. (PL II. figs 8 a. 8 6.) 

Shell small, turbinate, light reddish brown, smooth, slightly 
polished ; wliorls 4|, regularly increasing, marked with oblique 
growth-lines ; suture impressed ; umbilicus very narrow, deep ; 
columella rntliei* broadly outwardly expanded, descending in a 
ratiier gentle curve ; labruni simple ; aperture roundly ovate. 

Alt. 4-25, diam. maj. 5*75, diam. min. 5 mm; 

Aperture.: alt. 3, diam. 3 mm. 

Hah. Mount Elgon, Uganda. (0. W, Woodhonse.) 

Elgonella robini, sp. n. (PL II. figs, 10^^ 10 5.) 

Shell perforate, turbinate, light brown, smooth, but for oblique 
growtli-ridges ; whorls 4|, regularly increasing, the last subangu- 
late at tiie periphery; suture impressed; umbilicus moderately 
narrow, deep; columella slightly excavated above, somewhat 
vertically descending below ; labrum simple ; aperture very 
compressediy, broadly subluna.te. 

Alt. 4, diam. maj. 6*2r5, diam. min. 5*75 mm. 

Aperture; alt. 2*75, diam. 2*5 mm. 

Hah. Rumruti, British East Africa. (Robin Kemp.) 

Ebgonelea sobrina, sp. n. (PI. II. figs. 12«, 12 h .) 

Shell ditieriiig from E. robini Preston in its smaller and pro- 
portionately much more depressed form and in its rounded last 
whorl; it has half a whorl less and the growth-ridges are much 
more marked and the umbilicus is narrower ; the columella and 
the aperture are somewhat more oblique and the latter is pro- 
portionately broader, 

Alt. 3*5, diam. maj. 5*75, diam. min, 5 mm. 

Aperture: alt. 2*25, diam, 2*5 mm. 

Ilab. Rumruti, British East Africa, (Robin Kemp.) 

BuEtlNGAELLA, gen. nov. 

Shell tliiii, corneous, Whorls rather tightly coiled, the last 
pmportionately large^ more or less obsoletely, transversely plicate; 
■aperture'' somewhat large.' ; 

Genotype ; >5.' Preston. ■ 

'BORU.N'GAE'IiLA.OSCrrANS, Sp. B.' (PL I, figs717a, 175, 17 c.) 

Bhell perforate, very thin, almost membranaceous, very de- 
pressediy tiirl.duate above, convex below, pale brownish straw- 

7 '',: 
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colour ; whorls 5, regularly increasing, the last large, iiia,rjverl 
with obsolete, ohli(.|ue, transverse, crease-like plications Avhich. are 
more developed in the sulrsiitural region; suture impressed ; ba.se 
of shell soijiewiiat inlla-ted ; umbilicus rfither naiTow, deep, 
paidly overliniig bj the outward expmision of the colriinella. ; 
coluinella, very slightly curved, scarcely oldique ; labri-rm simple, 
rnemhraiuiceoiis, projecting a little in front ; aperture ovate. 

Alt. 7-5, diam. maj. 10-75, diani. min. 8-25 mm. 

Aperture : alt. 6'25, diam. 4’5 mm. 

Hah, Burunga, Mount Mikeno, Belgian Congo, at an altitude 
of OOOO feet. (Robin Kemp.) 

BuRUNGAELLA BUHAMBAExNrSIS, Sp. li. (PI. I. llg. lf>.) 

Shell perforate, thin, corneous, turbinate, pale yellowish In-own ; 
whorls 5, the lirst sniall, the second somewhat large in proportic)!!, 
the remainder regrdarly increasing, sliglitly convex, irregula,rly 
and obsoletely plicate and sculptured with wavy, tr.'uisverse strife, 
the last wdiori angled at the periphery; suture impressed, very 
iia.rrowly inargiiied below ; umbilicus very narrow, deep, almost 
covered by the uppei-, broad, outward expansion of the colamella 
margin; columella margin membranaceous, broadly, tria,ngidtirly, 
outwardly expanded and nearly vertically descending above, 
then angled and very oblicpiely descending bcdow ; aperture 
broadly and ra.ther compressedly obliquely siibcrescentic. 

Alt. 5*5, diam. maj. 7, diam. min. 6 mm. 

Aperture : alt. 4, diam. 3 mm. 

Seth, Biihamba., near Ihrke Kivu, Belgian Congo. (Robin 
Kemp.) 

Bijrungaella impeeforata, sp. n. (PI. I. fig, 15.) 

Shell imperforate, turbinate, vmry thin, yellowisli brown ; whorls 
5, regularly increasing, the last somewla-it inflated, tlie last tw'o 
inicimscopically spix'ally striate and marked vvitli oldie jue, trans- 
verse, crease-like plicav;^ suture i.mpressed ; -.base of slieli inflated ; 
coluinel la obli quely descending, out ward ]y , cal lou sly expj inded 
above; aperture depressedly a,nd very broadly snl)luimte, 

■ Alt, 6*25, diam. ma.j. ■9*25, diam. min. 7*75 mm. 

: Aperture : alt. 4*75, diam, 4*25 mm.'- 

/Ja&. Biirunga, Mount Mikeno, Belgian Congo, at an altitude 
of 6000 feet. (Robin Kemp.) 

■ 'BTOUNGAfiLLA MUTANDANA, sp. '11. ' (PI. I. fig, 14.) ■ 

Shell rather depressedly turbinate, thin, pale yellowish brown ; 
whorls'.; 4^,, Tegularly . increasing,' ^ the ' last ■ suba'ngulate' at the 
■ periphery, marked with oblique ■transverse riblets or creases, wliich 
become'' obsolete on ^the^ b'ase;^ suture-;, impressed, 'crenellated by 
the 'terminations of' the' transverse riblets^;, "umbilieus 'moderately 
■ -narrow', ■,, deep"; /columella,., rather ' braadlf'-, m:,'itwa'rdly expa.mle(l' 
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jiliove, tlescendiiig in a sonie\vha,t oblique curve; Libniiu tliin, 
almost iiieiiibranaceous, very sliglitly rellexed ; aperture ovate. 

Alt. 5, (liain. ma.j. 8*75, diani. min. 7'25 mm. 

x\|jerture ; alt. 4j diam. 4-25 (nearly) mm. 

Hah, Lake IMutanda, extreme 8.W. Uganda. (Robin Ivenip.) 

BlAYNE VELLA, geii. nov. 

Sliell thin, corneous, narrowly uinbilicate, depressedly turbinate, 
trail svei'sely plicate ; lahrmn- a little reflexecl. 

Genotype : B. percivcdi Preston. 

Genei-a.lly, but not idways, ornamented with a peripheral 
j_:)urplisii band. 

Zingis papp^^^ Preston, from >S.W. Uganda, Proc. Zool. Hoc. 
London, 1912, p. 185, pi. xxxii. %. 15, may also be considered as 
belonging to Blayneyella. 


Elatneyella percivali, sp. n. (PL I. figs. 19 a, 19 5, 19 c,) 

Shell perforate, turbinate, thin, pale yellowish brown, painted 
with a rather narrow, snpersntural, reddish-piiiple band, which 
appeal’s on the last whorl as a siiperperipheral band ; whorls 5, 
the last graduall}^ descending in front, marked with oblique, 
fircuate, irregular, crease-like riblets; suture impressed, faintly 
mai’gined below ; umbilicus moderately narrow, very deep, slightly 
overhung by tlie outward refiexion of the coliuneila ; columella 
curve<l, diaplifiaious, ra,tber broadly outwai-dly I’efiexed above, 
narrowl}^ so below ; labruin simple ; apertui'e ovate ; interior of 
shell sliowing tlie superperipheral baud through the test. 

Alt. 9*5, (Ihim, maj. 14*25, diam. min. 11*75 mm. 

Aperture ; alt. 7*25, diam. 6*75 mm. 

Larogi Hills, British East Africa. (A. Blayney PercivaL) 

Blayxeyella kisenoiensis, sp. n. (PI. I. fig. 21.) 

Shell perfoi'ate, depressedly turbinate, tbin, very pale reddish 
l)rown ; whorls 54, regularly, but rather rapidiy, increasing, 
marked with somewhat indistinct, oblique, radiate I’iblets ; suture 
impressed; base of sbell rather convex; umbilicus moderately 
wide, deep ; columella outwa,rdly expanded above, descending in 
a curve; aperture broadly sublimate. 

Alt. 8*25, diam. ma-j, 13*25, diam. min, 11 mm« 

Aperture : alt. 5*25, diam, 5*75 ■mm.-. , t' 

Hah, 'Kisengi, Lake Kivu, German. East Africa, at an, altitude' 
of 4500 feet. (Robin ' Kemp. ) .■■ 

Blayxeyella purpureocincta, sp.' n. ' (PI. I. fig. , 20.) , , ■ 

■ Shell '.perforate, thin, .corneous, depressedly turbinate,, yellowish' 
brown, paiiitecl, witli a narrow, supei'sutural, I’edd'.ish-puiple'band,, 
which appea,|’s on Abe' last.cwhorh'.as .■■a;''.;'supeipex4|>herai, bancl;,' 
whorls 6, regularly increasing, marked with oblique tiansverse 
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growtli-striie ; suture irapresserl ; base of shell some-whjit iuflateW ; 
iiuil)iliciis moderately Ayide a.nd deep ; columella ratdier outwjri'dly 
expanded, descending in a curve, oblique below ; labruiii tliiii, 
sligditly reliexed ; aperture very broadly ^sllb]llllate. 

Alt. 6'5, diain. inaj. 11 -25, diam, iniii. 9*25 inm. 

Aperture : alt. 5'5, diain. 5 iirm. 

Hab, Nairobi, British East Africa. (A. Blajney PercdvaL) 

Blayneyella microspiralis, sp. n. (PI. I. fig. 18.) 

Shell allied to B. •piiTjyuTeocincta Preston, but differing from, 
that species in its much more depressed form, more oldiqiiely 
descending columella, and narrower and more compressed aperture, 
and finely spirally sculptured first whorl, wliieli sculpture is only 
visible by the aid of the microscope. 

Alt. 6, diam. map 10-25, diam. min. 8*5 iiim. 

Aperture : alt. 4*5, diam, 4*5 mm. 

Hob. British East Africa. 

Larogiella, gen. nov. 

Shell umbilicate, thin, corneous, turbinate, transversely plica te ; 
lahrum memhranaceoit'S, 

Genotype : L. 'venatoris Preston. 

To the above genus should also be assigned : — 

Blaialina permemhy'cinacea Preston, from S.W. ITgaiida., P;roc. 
Zool. Soc. London, 1912, p. 183, ph xxxi. figs. 20, 20 & 20 5. 

Mngis plmiispira Preston, also from S.W. Ugxinda, t.c, p* 185, 
pi. xxxii. fig. 16. 

Larogiella vexatoris, sp. n. (PL I. figs. 22, 22 5, 22 c.) 

Shell somewliat depressedly turbinate, thin, yellowish browm ; 
whorls 5|, regula.rly increasing, the last angled at tlie peripliery 
and descending in front, marked with oblique growth-"])] ica* ; 
suture impressed, almost irnpereeptil)ly margined below ; iiml)ilicus 
inoderately wide, deep, sliglitl^y overhung l)y the triangula.r, out- 
wmrd, expansion of the columella margin ; eolunmlia margin 
descending iii a curve.; labrum membrana,c?eoUvS ; .aperture com- 
, pressed ly' ovate. ■. 

Alt. 7*5, diam. maj. 12*5, diam. min. 10*25 mm. 

Aperture: alt. 5, diam. 5*5 .mm. 

Hah. Larogi Hills, Bi:*itisli East Africa, at an altitude of , from 
6000 to 7000 feet. (A. Blayney Percival.) 

. Larogiella axgulifera, sp. 11. (PL II. fig. 1.) 

' Hhell perforate, .depressedlj' conic, ■ thin,, pal© biwn," painted 
with an indistinct, whitish, infrasutural band ; whorls 5, tlie 
last descending in fi'ont, regularly increasing' and ' angled' a,t',the' 
periphery,., marked .with irregular, oblique., , arcuate, ■ 'transvei'se, 
'crease-like;". riblets: a.nd’'.'Showing'' traces .of spiral 'whitish '.lines, 
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especial!}^ in the subsntural region, which l<atter appear to be in 
tiie texture of tlie shell aud not at all in the imture of outward 
sculpture ; suture impressed ; base of shell slight!}- convex, rather 
more noticeably marked with the whitish textural lines than the 
rest oi the sliell ; umbilicus moderately wide, deep ; coluinella 
diffused iipwjirds into a veiy thin, wadl-dehned, and sinuous 
parietal callus, whicli reaches the upper mai-gin of the labriim, 
curved and outwa,rdly reflexed above, oblique and scarcely reflexed 
bel oAV ; la.bru m simple ; aperture oblique, com press edly siibovate. 
Alt. 8*75, diam. maj. 13‘75, diam. min. 11-25 mm. 

Aperture: alt. 5*5, diam. 5*75 mm. 

JIah. Larogi Hills, British East Africa. (A. Blayney Percival.) 

LarOGIELLA B'OXTIOULA, Sp. B. (PL II. fig. 3.) 

Shell perforate, thin, roundly turbinate, fulvous; whorls 5, 
regularly increasing, sculptured with irregular, very oblique, 
1 ‘adiate, ti*a.iis verse plications and microscopically shagreened ; 
suture impressed ; umbilicus narrow, deep, well-like, a little over- 
hung by the outward expa.nsion of the columella margin ; 
columella maigin vitreous, broadly outwardly expanded above, 
descending in a curve ; la, brum simple ; aperture roundly ovate. 
Alt. 6*75, diam. ma.j. 10, diam. min. 8 mm. 

Aperture: alt. 5, diam. 4*5 mm. 

Ilab. Lake Mutanda, S.W. Uganda. (Robin Kemp.) 

Laeogiella kombaensis, vsp. n. (PL II. fig. 2.) 

Shell perforate, thin, submembranaceous, pale yellowish brown ; 
wborls 4, regulai'ly increasing, sculptured throughout with regular, 
oblique, somewhat arcuate, transverse, crease-like pliciB ; suture 
impressed; base of shell moderately inflated; umbilicus rather 
wide, deep ; columella vitreous, widely outw-ardly refiexed above, 
descending in a, very slightly oblique curve; labrum thin, acute, 
projecting a little in front ; aperture ovate. 

Alt. 4'75, diam. maj. 10, diam. min. 8 inm. 

Aperture; alt. 5*25, diam. 4 xnm. 

Ilal'K Koinbsi, B.W. Uganda. (Robin Kemp.) 

.Laeogiella malasaniiensis, sp. n.- (PI. I. fig. 2,3.) , , 

Shell somewhat depressedlj timbinate, thin, pale brown ; whorls 
5, regularly increasing, the last subangulate at the periphery, 
marked with, oblique, arcuate, transverse plications ; suture im- 
pressed ;■ base of' shell , marked .with, very }fine, wavy, revolving^ 
strim in addition to the transverse sculpture ; umbilicus moderately 
wide, deep; columella descending in an oblique curve, outwardly 
expanded above ; labrum thin, membranaceous ; aperture broadly 
and compressedly subluria^eL- 

Alt. 5*25, diam. maj. 9*5, diam. min. 8*25 mm. 

. Apxerture :/ alt. 4*5,' diam,.. 

■JJaA Malasa'uji, 8. W.' Uganda,' (Robin Kemp.) 
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Nakuruella, geiH iiov. 

Shell niiibilicate, turbinate, thin, corneoas^ trsinsverselj plicate, 
with broad aperlfire, 

Cwenotjpe : Jdhigis Indlata- Pi'estoii ’^'2 

ISTAKURIJfiBLA SOKOR, Sp. (P'L I- figS. it. 13 h, 13 o) 

Sliell (liffei’ing from N. btdlata ih'e.stori in more <'lepres?4ed 
form, ill liaving a whorl lens, in its still narrower innbiliriis, and 
rather more oblique ami miieb broader aperture; the liasal 
poi’tion of the labroni is also .slightly refiexed,, 

Alt. 11, diain, inaj. 17, diam. min, 13 mm. 

A;perture r alt, 8*5, diam- 8*75 iinii, 

I£ab, Bnrimga, j\ioiint Mikeno, Belgian Congo, lit an altitnde 
of 6000 feet, (Robin Keaip.) 


Mikeno:E;lla, gen, nov. 

Shell thin, corneous, narrowly perforrste, toith mine what elevated 
spire, traiisrerseiy plicatiB only, htbrinn acute. 

Genotype: M. cdiena Preston, 

Species wiiicli slionld probably be referred to t]ii.s gentis Jire ; — • 

Ziiigis gregarii Bniith, from Mt, Kenia, Proc. Malaca Soc. 
Lend. col. i. p. 164. 

/Hingis atirea PreKSton, from, British Bast Africa, Rev, ZooL' 
Africaiiie, Bruxelles, vol. iib p, 47, pi. v. fig. 6. 

MiKENotiJiiLA AHENA, sp, n. (PI.- II. figs. 26 26 5, 26 ca) 

SI 1 el r perforate, conically turbinate, veiy thin, pale yellowisli 
brown ; whoiis 5, regulaiiy increasing, the last lai'g'e, obsoletely 
tran.sve:rsely plicate, tlie plicai being nK7re noticeable in tin) sub- 
sutural region ; suture impressed, very na.iTowly margined below ; 
base of sliell inflated; nrnl“)ilicTT.s na,rrow, deep, {:>artly concealeil 
l:)y the ontwa.rd reflexion of the columella, margin ; colmrielljr 
margin broi'nlly a.nd membranaceon.sly ontwrtrdly reflt‘xed. a.b<.)ve, 
ft.lrao.st vertically descending in, a gentle curve; hibrirm acrite ; 
aperture ovjite., 

, Alt. ll'Sn, diam. diam. min, 11 mm, 

A,:perture : ' alt. ;7‘25, diain. 5 nun. ■ 

JIah, Burimga, Mount Mikeno, Belgian Congo, at an altitude*' of 
6000 feet. . (Robin: Ivemp.) 

■MiKENOlllimA.EEEVArA, sp. n. '.(Ph IL %.',2r),) . 

.Shell : irerforate, inflatedlj' tiirbiiiftte, thin, yellowisii bro'wn, 
painted just above^the Ksuture, and periphery with a' broad spiral, 
band ,of purplish .red, below wdiich'.' occurs a. peripheral' ; narrow 
' ' band of a crearuy colour ; ■■ .whorls 5|, regularly increasing, the last 
iniated', m'arked . only, especially' on ''.the ' upper' whorls, .with .fin© 
"oblique ' g,rowtii-pliciB ; sizture impressed ; ' ''base' ' of "shell' inflated, 

" " Bev. %ooL 'Africaine, B'^ruxelles, ,voi. iii. 'pp.' 47-48, pi. v. 'fig. 4. ' .' . 
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marked witli rtidiate arcuate growth'-plicatioiis and discoloured 
with a purplish tinge in tlie circinn-uinbilical region ; peiioration 
narrow, deep, sligktly orerliiing by the outward expansion of the 
colomelhi; coliuiiella triangularly outwardly expanded ahore, 
desceirliiig in a gentle curve, t]\e margins slightly converging, 
receding below ; aperture subovate. 

Alt. 11, dia.in. inaj. 12*5, diani. iiiiii, 10*25 mm. 

Aperture; alt. 6, diaiin 5'75 mm. 

Ilab. Larogi Hills, Britisli East Africa, at an altitude of 
between 6000 and 7000 feet. (A. Blayney Percival.) 

Mj;keno:ella heglecta, sp. n. (PL II. fig. 27.) 

Sliell globosely tur]>ina,te, narrowly perforate, tliin, iiiiicolorous, 
pale yeliowisli lirowni ; wlumls 5|, regularly increasing, marked 
only with slightly arcuate, transverse growtlnpliciu ; base of sliell 
convex nnibilicns very iiaiTow, almost covered by the outward 
reflexion of the columella; columella broadly outwardly reflexed 
above, veiy nai*roAv]y so below ; aperture subovate. 

Alt. 11, diam. ma.j. 13*25 (nearly) mm. 

Aperture; alt. 7*5, diam. 6*5 mm. 

Ilab. liidiiba, S.VY. Uganda. (Robin Kemp.) 


ITegtjessella, gen. nov. 

Shell perforate, thin, corneous, depressed, hirsute^ the last 
■wh orl descending rather rapidly in front, 

Clenotype: 

The following two species should undoubtedly be included in 
Urgnessella : — 

Trachycystis niyrotincta Preston, from British East Africa, Rev. 
Zooh Airicaine, voL i. p. 325, pL xvii. fig. 9. 

T, fnseo-cdmHtxmi' ^mit\ from Kyassaland, Proc. Zool. Soc. 
London, il 899, p.. 58'5. 

IJiwruESSELLA uRCjiTESSENSis, sp. 11 , . (PL III. figs. 25, 25 a, 25 k) 

Bheli perfonite, tiii-biimte, with subplanulate spire, yellowish 
brown, covered with a Iiirsute per iostracu in, the hairs being about 
one millimetre in length, yellow in colour, placed at a moderate 
distance apart and arranged in veiy oblique rows; whorls 4|, 
regularly inci’easing, the last descending in front ; suture im- 
pressed ; base of shell somewhat convex ; umbilicus I'ather narrow, 
deep ; columella ti'iangularly outwardly expanded above, de- 
scending in a rounded curve ; labrum white, thin, very narrowly 
outwardly expanded and reflexed ; aperture vsomewhat rect- 
angularly ovate, on the parietal wall ; just without the aperture, 
where the hairs no longer appear, the surface of the shell is seen 
to be marked with transverse pustulous riblets. 

Alt. 5;25* diarn. maj. 9*25, diam. min. 8 mm. 

Aperture: alt. 3*75, diam. 

Ecdb, IJrguess, British East Africa. (A. Blayney Percival.) 
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IJiiGUESSELLA ESAUj Sp* 13 « (PI. III. 26.) 

Sliell aJlied to IK tm/nessensis Preston, but differing' con- 
sideral:)ly from tlint species in its tl'iinnev te:\tm-e, smn.llef size^ 
more reddish coloni.‘, less ])]anvi]ate spire, siibangidate last wlioi’b 
a.nd iiitich finer a,,nd sliortei:* Imirs, whicli ai'e a;ri‘ai\ged in veiy 
oblique rows, but running at a, inucli less acute angle to tli€3 
suture than in IK ^iirguessensis ; tlie columella, is also higher and 
more a.ngularlv" curved, wliile tlie apertui'e is i-oimdly ovate. 

Alt. 4*75, diam. maj. 9, diam. min. 7*25 rniiu 

Apertiu'e : alt. 3*75, diam. 3*75 mm. 

Ilab, Urguess, British East Africa. (A. IBayney Pereivai.) 

IJiiGUESSELLA CAPILLATA, sp, n. (PI. III. fig. 28.) 

Slieil siiboi'biculai*, depressedy with almost planulate spii'e, thin, 
pale reddisli brown ; whorls 4, regularly increasing, tlie last 
descending in fi-ont, sculptured with corrugated, closely-set, 
obliquely arcuate, transverse plica?, bearing at intei’vals i}i*oa<l 
bristly hairs; suture impressed; base of sliell sliglitly convex; 
umbilicus moderately wide, deep ; columella, broadly outwai'dl}^ 
refiexed above and diffused into a thin, ill-defined, glassy, parietal 
callus, descending in a vertical curve ; aperture obliquely sub- 
lunate. 

Alt. 3*25, diam. maj. 7, dia.m. min. 6 i3iin. 

Apertures alt. 3, diam. 2*5 mm. 

Hah, Burunga, Mount MIkeiio, Belgia,n Congo, at a.ii altitude 
of 6000 feet. (Robin Kemp.) 

ITegtjesset.la cimcuLARis, sp. n. (PL III. fig. 27.) 

Shell thin, suborbicular, with depressed spire, covei‘ed with a 
shortly hispid, dark browui periosti-acum ; whorls 4|, i‘egulaily 
increasing, tnarked with veiy oblique, arcuate, ti*ansverse plica,- 
tions, the liist whorl anguhite at the peripheiy ; suture impi'essed ; 
ba,se of shell ratlier inflated ; umhilicns rather broad, open, deep ; 
columella, liroadly outwardly expan<]ed above, clescemling in an 
oblique curve ; labruin simple ; a-pei'ture subrectangular. 

Alt. 4, diam. maj. 7, diam. misi. 6 mm. 

, Aperture: ; alt, 3*5, diam. 3 mm. ' 

' Hab, Malasanji, S.W. Fganda. (Robin Kemp.) 

■■ TBOCmOMNlTES'BUHAMBAENSIS, Sp, Xl, (PL II. fig, 23.) ' 

Shell acutely conic, pale brown, somewhat polished ; whorls 7, 
slightly convex,' the first three somewhat slowly inc3:‘ea.sing ■ i'li 
breadth, smooth,' the remainder rather, rapidly increasing, sculp'- 
tiired with coarse, oblique, transverse: xiblets, the last whorl 
'Strongly 'carinate at ", the -periphery suture impressed, ,■ very 
m'.'arrowdy , margined ; .base of '; shell .■.■nearly'' smooth '; AimbiliGiiS' 
narrow ■' and very deep, partly ■concealed' by, the, 'reflexion , 0 ! the 
'.'columella, margin ;■ columella, margin ,outwa,i*d1y:''expa'iided'': ■above,' 
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vert.ica,lly descending ; labnim acute, simple ; aperture irregularly 
subrectangidai*. 

Alt. 7, diam. maj. 6*25, diam, min. 5*25 mm. 

Aperture: alt, 2*75, diam. 2*25 iimn 

Bed). Biiliamba, near Lake Eivu, Belgian Congo. (Robin 
Kemp,) 

Trochozionjtes expatriata, sp, n. (PL IL fig. 21.) 

Shell conical, witii obtuse apex and very vslightly constricted 
sides, very tliin, reddish brown, glossy ; wdiorls 6, the last two 
rather convex, the last acutely caidnate at tlie perijdiery, sculp- 
tured with coarse, oblicpie growth-ridges ; suture faintly incised, 
narrowd}^ callously margined al)ove ; base of shell nearly planulate ; 
lunbilicus very narrow, almost entirely concealed by the outward 
expansion of tlie columella; columella margin descending in a 
very slight and very oblique curve ; labriim simple ; aperture 
vSubreetangnlar. 

Alt. 6, diam. maj. 6%5, diam. min. 6 mm. 

Aperture: alt. 1*5, diam. 3 mm. 

Hah. Burunga, Mount Mikeno, Belgian Congo, at an altitude 
of 6000 feet. ('Rol)in Kemp.) 

In form mucli resembling the species of the genus inhabiting 
West Africa. 


Trochozonites kempi, sp. n. (PI. II. fig. 22.) 

Shell modei*ately small, conic, with vei*y laterally compressed 
spire, in dead condition yellowish grey, soinew’bat iridescent, 
polished, sbining ; whorls 6^, the first three and a half convex, 
tdie remainder fijittened, sIop>ing, the last acutely carinate at the 
periphery, sculptured with closely-set, oblique, transverse stibe ; 
suture linear, very narrowly margined above ; base of shell 
sliglitly convex ; umbilicus narrow, deep ; columella, somewliat 
outwardly expanded, obliquely descending; labrum simple; 
aperture curvedly snbi'ectangular. 

Alt, 5*25, dmin. maj, 6*75, diam. min. 6*5 mm. 

Aperture: alt. 2, diam. 3 mm. 

llab. Bubamba, near Lake Kivu, Belgian Congo. (Robin 
Kemp.) 

TeOCHOZOKITES STJTITEALIS, sp. Xld ■ (PI. II. fig. 24.) ■ 

Bliell rimate, turritely turbinate, somewhat laterally compressed 
below, thin, olivaceous; whorls 6-J, regularly increasing, smooth 
but for very oblique, transvei'se growth-lines'; suture impressed,, 
beiii*in,g, 'especdally on, theJ,ow*er-,part of the,'shell, an erect, some-' 
what callously thickened ridge, which appears as a, carina on the 
last wdiorl ; perforation very narrow, almost concealed by the 
exceedingly narrow outward refiexion of the columella ; columella, 
.thickened,;. , outwardly ^refiexed and vertically ..'.descending above, 
obliquely descending below, very slightly inwardly bulging in the 
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median i‘e,i>ion ; labinim acute, 1 ‘ecediug below, a<lvaiieii:ig a-bove ; 
apeiivLire s ii'b:rectangi:i lar. 

Alt. 7, (liani. iiKxj. ^r 2 r )5 diain. min. (:> ram. 

Aperture. : alt. 3, diain . ram. 

' HalK U'rguess, Britisli East Africa. (A. ];51nyne3^ Perc'ival.) 
Fercivalia, gen. nov. 

Shell thin, perforate, eompactl^^ coiled, turbinate, sculptured 
on the spire witli transverse wrinkle-like plications, which iire 
absent on tlie bsxses. 

Genoty])e : it n)/iroen.sis Preston. 

Fercivalia nyiroensis, sp. n. (PI. T. figs. 1.2 a, 12 h.) 

Shell depressed]}' tiirldnate, polished, sliining, pale greenisli 
yellow, painted witlia broad, snpersntiiral, spiral band of cdiestnut, 
which appears as a snperperipheral band on tlie last ivliorl ; 
whorls (), tlie first two sliglitly exserted, tiie remainder fiattish, 
the last anguhir at tlie periphery, sculptured with oblique, tr«a,ns- 
verse, a/rcuate, wrinkle like plicte ; suture iinpressed, naii’owly 
margined sibove ; base of shell somewhat convex, sculptured only 
with very line, indistinct, xvavy, spiral stria;; undiilicus very 
rmiu’ow, pa.i.‘tly concealed by tbe twisted columella. ; columella 
somewhat shai'ply twisted above, very obliquel}^ deseeuding ; 
iabnim simple ; aperture rather obliquely sublimate. 

Alt. 6, diam. ina.]. 10, diain. rain. 9*25 mm. 

Aperture: alt, 5, diam. 4*75 mm. 

Ilab. Mount Nyiro, to the soutli of Lake Rudolph, at an 
altitude of 8300 feet. (A. Blayney Percival.) 

Ledoclxia cbassiflicata, sp. n. (PL I. figs. 1, la.) 

Shell depressed)}'’ turbinate, tliiu, liglit brown ; wborls 5, 
regula.idy increasing, convex, slionldei*ed a.bove, scidptured witli 
coarse, ra,tlier distant, obliquely arcuate, somewhat acute plicafiions, 
the la,st whorl acutely and callously cariimte at tlie peiipliery ; 
■suture, impressed, narrowly callously margined aliove ; liase of 
shell moderately convex, smootli, wdtb.out, sculpture ; umbilicus 
open, deep, sculptured with, somewliat distant, wavy, i-evolving 
striie witliin ; cohunella margin broadly outwardly ex {landed and 
A-ertically descending above, . curved below ; lalirum simple ; 
aperture olrliquely subrectangular. 

Alt. 7, diam. maj. 11*5, diam. min. 10 nmu 
Aperture : alt. S, diam. 4*5 mm. 

■;, IlaL Forest to the north of 'Mount Kenia, Britisli East Africa. 
(A. 'Blayney. Percival.) ;■ 

: 'Leboulxia i)EcussATA,.sp. n..' (PI. L, fig. '7.) ' 

Shell with roundly turbinate spire, pale brownish yellow above, 

" the "colouring ;concentratingin- an ili-clefined, supersutural, ' reclrlisb- 
■ Brown ■.,, band, showing' ■ traces' ' of. having.''heen', ' covered 'rvi'tb xa' 
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cliestiiiit periostra.cuiii ivliorls 6, regnla,rly increasing, tlie 
extreme apex, .sinootli, tlie second whorl sculptured only with 
sligiitly distji/nt ainl very oblique, coarse, transverse stiite, tlie 
remain ing whorls sculptured with fine, closely-set, transverse 
sti'iie cross, ed l)y fine spirals, thus presenting a finely decussate 
ap|,)earance, tlie last whorl rather strongly carinate at the 
periphery ; base of sliell polished, shining, dark brownish yellow, 
somewhat granulate and sculptured with fine, wavy, moderately 
closely-set, re\a>lving strue ; suture impressed, very narrowly 
callously margined above ; umbilicus rather iiari'ow, deep ; 
columella outwardly expanded in the upper region, vertically 
descending above, tlien bulging obliquely inwards and veiy gently 
and obliquely curved below ; labrnm simple ; aperture broadly 
and somewliat compi’essedly sulil unate. 

Alt. 11, diam. maj. 16, diam. min. 14*75 mm. 

Aperture : alt. 7, diam. 7*75 mm. 

Eah. Imrogi Ildlis, Briti^^^^ East Africa. (A. Blaynej Percival.) 

Ledoulxia eluonensts, sp. n. (PI. I. fg. 4.) 

Sliell allied to Marte/nsia jenynsi Pfr. of wbicb it may 
ultimately prove to be a sulispecies ; it is, however, much moi'e 
depressed than is that species, the spiral sculpture, both on tiie 
ba,se mid on tiie whoids, is also more developed, and the columella 
descends inucli more obliquely. 

Alt. 7*75, diam. maj. 13, diam. min. 11*25 mm. 

Aperture; alt, 5*75, diam. 5*75 mm. 

Hah. Mount Elgon, Uganda. (C. W, Woodbouse.) 

LeJIOTJLXIA EUSSOkXSIS, sp. 11 , (PI. I. fig. 2.) 

Shell I'ather solid, perforate, somewhat depressedly turliinate, 
cream-coloured, fiecked here and there with greyish black and 
ornamented witli a very iia,rrow, intermpted, peripheral band of 
the same; whorls 6, sculptured with very closely -set, coarse, 
oblique, arcuate striie ; the last whorl ohtiisely angled at the peri- 
pliery ; base of sliell marked wdth lines of growth and sculptured 
with irregiihir, wavy, revolving, scratch-like striav; suture well 
impressed ; umliilicus narrow, deep, slightly overhung by the 
outward expansion of the columella; columella de.scending in a 
curve ; labrum siin pie ; apertvire obliquely sublunate. 

Alt, 13*75, diani, maj. 19, diam, min. 16*5 mm. 

Apertui'e : alt. 9, diam. 8 mm. 

, Hah. Eusso ISTyiro, Bi*itiah Ea,st Africa., (Robin. Kemp.) 

, Leooulxia' J ixxukNsxs, sp.^ (PI. I; fig. 6.) 

Shell broadly turbinate, thin, straw'-colour, painted witli a 
narrow, supersutural, spiral band of reddish purple; whorls 6, 
regiilarly increasing, rather convex, the last acutely aucl callously 
carinate at the periphery ; sculptured with fine, closely-set, 

IToc. Zook Soc, London, I845? P- 131^ 
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oblique^ sli.glitly sircuate, transverse eostube ; suture impressed^ 
narrowly cnJlousl}’ margined above; ],>ase of sliell irioilorjitely 
convex^ somewliat polished, marked with lines of growth jind 
scidptared witli line, wa,vy, revolving striae; umbilicus narrow, 
deep; cohiniella. descending in an ol)]i{jue curve, oiitwoirdly ex- 
panded a,l)C 3 re and diffused into a very thin, almost im|)erce})til)le, 
well-defined, parietal callus, which reaches tiie upper margin of 
the labriiia ; hdariim simple, acute; aperture obliquely, com- 
p r esse d I y s u IjI iina.t e, 

A.lt, 9, diani. map 14, diam, min. 12*25 miin 

Aperture: alt. 5 ’75, dia,rm 6 '25 mm. 

Eah, Jinga. on Lake Yictoria Nyanza, S.W. IJga.nda ; also 
taken a,t Entebbe and Kamjaala in the same district. (B,ol>in 
Kemp,) 

Ledoulxia levistriata (Preston'*^), var. nybriensis, var. ii. 
(Pi. L tig. 3.) 

Shell differing from the typical form in its ratlier broader 
slia.pe and proj)ortionately slightly less acuminate spire, and in 
the colour, which in the pi’esent variety is of a yellowish hue. 

Alt. 12, diam. maj. 19‘75, diam. min. 17 mm. 

Aperture : alt. 8*5, diam. 9*5 mm. 

Ilah> Nyeri, British East Africa. (KoVdn Kemp.) 

Ledoulxia adjacens, sp. in (PL I. fig. 8.) 

Shell differing from L, leinstriata (Preston) in its more depressed 
form, rather narrower perfoiution, *and slightly broader aperture ; 
the transverse sculpture on the wdiorls is finei* and tlie spiuii 
sculpture on the base rather coarser and considerably more 
distant : the colour of the present species is yellowisli brown, and 
the Carina and sutural margination not so marked as in Z. lein- 
striata. . 

Alt. 11*5, diam. maj. 18, diam. min, 15%5 mm. 

Aperture : alt. 8, diam. 8*25 mm. 

■ . M.t>unt 'Kenaiigop, Aberdare' Range, Britisli East A.frica. 
(Robin Kemp.) 

■ Ledoulxia atabsabitensis, sp. m ■ (PI. I. fig. 5.) 

Shell allied to Martensia Smith t, buf smaller, 

darker in colour, more narrowly umhilicate, more closely a, ml 
coarsely .sculptured, and with proportionately higlier spire tlian 
has tlxat species. ' 

Alt. 9*75, diam. maj. 15, diam. .min. l'S*5 mm.' 

' '.Apertiire u,,alt. 7, diaiii., 6’25'inm. 

, Hah, ■ JSTorthern, slopes- of Mount Marsabit, British. "East, Africa.-' 
(A. Biayney 'PercivaL')' 

■ ^ Martsmia Umstnata Preston,. 'Rev. Zool. Africaine, Bru'xelles, Hi. B.-4.8,'pI.. v. 

, ■ 

„ -'f"-J,;.M'alac.. vHi. 'p. ' ' 
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Falloonella, gen. nov. 

Sliell depressed or depressedly conoid, perforate, closely and 
almost la.minifei/onsly striate above, polished on the base, suturally 
calloosly margined, and carinate at the periphery, 

Geiiot 3 ^pe : JA exqiusiia Preston. 

Falloonella exquisita, sp. n. (PL I, figs. 9, 9 a, 9 5.) 

Shell depressedly turbinate, suborbicular, thin, somewhat 
diaphanous and shining, chestnut-coloured ; whorls 5.|, the earlier 
whorls smooth, the later wdioi-ls sculptured with moderately fine 
and very closely-set, oblique, arcuate costulse ; suture bearing a 
silicate raised ridge, which appears on the last whorl as a yellowish 
luised peripheral caaina. ; base of shell polished, shining, sliowing 
1 ‘adiate growth-ridges and sculptured only with very fine, wavy, 
and closely-set revolving stria?; umbilical area greenish olive, 
the perforation being deep and very narrow ; columella oblique, 
somewbat curved, very narrowly outwardly expanded above, and 
diifusing into a thin, ininiitely giunula-r, outwardly spreading, 
well-defined callus, which reaches the upper margin of the labrimi ; 
labruni simple, acute ; aperture obliquely and somewhat broadly 
siihluiiate. 

Alt. 5, diam. rnaj. 9*75, diam. min. 8’75 mm. 

Aperture ; alt. 4*25, diam. 4*5 mm. 

Ilab. Urguess, British East Africa. (A. Blayney Percivai.)' 

Falloonella exquisita gubei, subsp. n. (PL I. fig. 10.) 

Shell differing from typical F. exqtmita Preston in having one 
■whorl more, in its less depressed form, rather finer oblique 
costulie on the spire, and in the sutural ridge wliicli is also con- 
siderably fiiH?r, the perfoiution is rather less narrow, the columella 
is less curved and more oblique, and the aperture is rather 
narrower in proportion to its height. 

Alt. 6*75, diam. maj. 11 (neaidy), diam. min. 9*75 mm. 

Aperture : alt. 5-25, diam. 5 mm. 

Ilab, Larogi Hills, British East Africa. (A. Blayney Percivai.) 

Falloonella larogiensis, sp. n. (PL I. figs.' 11a, lib.) 

Shell perforate, depressedly turbinate, dark livid fiesh-coloiir 
a.bove, covevred with a chestnut periostracum ; whorls 5|, fiattish, 
regularly, but not rapidly, increasing, the first two and a half 
spirally .silicate, the remainder sculptured wdth moderately coarse, 
not very regular, but wavy, oblique, transverse riblets, presenting 
through a lens a slightly corrugated appearance ; suture lightly 
impressed, bearing a .somewhat coarse, thread-like, cream-coloured 
ridge, which appears as .a' rather sharp peripheral carina'./On' "the' 
last whorl ; base of shell slightly polished, whitish yellow, sculp- 
tured with distant, revolving, microscopic, scratch-like stria? ; 
perforation narrow, deep ; columella trinngularly, outwardly ex- 
panded above, obliquely descending in a slight curve; labriim 
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simple, receding below ; aperture obliquely and depressed! y 
crescentic. 

Alt, 6, diani, inaj, 11*75, diaiu. min. 10 lom. 

Apertni'e : alt. 5*25, diam. 5 min. 

Ilah, Lai'Ogi Hills, Eritisli East Africa., at an altitude of from 
6000 to 7000 feet. (A. Blayiiey Fercival) 

EXPLANATION OF THE FLAl’ES. 


PXiATB I. 


Figs, 

Ledonhvia era ssi pl ica f a, sp. ii. 

2. 

„ ens^whisis, sp. n. 

3.' 

,, leriatriata (Preston), var 

4. 

„ elgmivuais, sp. lu 

5. 

,5 marsahiteuals, sp. ii. 

6. 

„ Jin(faenfti,s, sp. ii. 

7. 

,, dccnsaala, sj). n. 

8. 

„ adjaeens, s]>. n. 

9, 9 CO 9 I), 

Fafloorudla exqiUsUa, sp. ii. 

10. 

,, „ (fudel, sul)sp. 1 

11 Cl, 11 ?). 

„ htroffieiiffis, sp. n. 

12 fl, 12 h. 

I^erciralia nj/iroi'nsifi, sp. ii. 

13 a, 13 h. 13 f. 

Nalmrnelhi soror, s]). ii. 

l.J., 

JSuriDiffael/a nmtandara, s]). n. 

15. 

„ imperforata, sp. n. 

16. 

„ hiihambaihisis, sp, n. 

17 cr, 17 h, 17 6‘. 

„ oseitans, sp. ii. 

18. 

Blai/nei/ella microspiral is, sp. ii. 

19 rt, 19 h, 19 c. 

„ percivtrli, sp. n. 

20. 

„ pmyureocincta, sp, ii. 

21, 

,, kiseufficusis, sp. u. 

22 22 h 22 c> 

Jjaroijiella Venator is, sp. ii. 

23. 

„ malasanjie.ims, sp. n. 


Plate II. 

Figs. .1. 

Laroffiella angidif era, sp. n. 

2. 

„ komhaensis, s]). ii. 

a 

„ fonticula, sp. a. 

4, 

Africarhn oseUaus, sp. ii. 

6 a, fy Ik 

Mlgonella jlavidnl a, sp. ii. 

6«, 6 5. 

„ angnstior, sp. n. 

7 a, 7 h. 

„ disanhraia, sp. n. 

8 CO 8 h. 

„ orlbates, sp. ii. 

9,r, 9 5, 9c-. 

„ eiilottiformis, sp. n. 

10 cr, 10 5. 

„ rohini, sp. n. 

11 cr, 11 5. 

„ hrnnnea, sp. i,i. 

32 cr, 12 5. 

„ ,‘fc5f/«(r, sp. n. 

13. 

J/rimHon eopiosa, sj). n. 

14. 

j, marsahitensis, sp. ii. 

16. 

„ cnv;.s'5fVf.s‘, .sp, VL 

16. 

„ kkluhaensis, sp. a. 

■17. 

P, sp. n. 

18. 

„ kagamhahensis, sp. lu 

, 19. ■ 

„ temhrosa, sp. n. 

20. : 

„ conaavospirci, sp, ii. 

21. 

Trochozonites expatriata, sp. n. 

■ ■ 22. 

„ kempi,^y,\\. 

23.' ■' 

„ htiltamhaensis, sp, \\. 

24. ■ 

,, snheraUs, .sp. ii. 

25. 

MikenoeUaelevata^sp.^i. 

26 «, 26'5, 26 e. 

„ ahma, sp. n. 

.. '1^ '■27. ■ 

■ negUctci, sp, ii. ■ ■ /■ 
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Figs. 


Plate III. 
GudceUa inclinmis, «p. ii. 


2. 


usitata, sp. n. 

3. 

?j 

mmUhtriata, sp. n. 

4. 


trihulationis, sp. ii. 

5. 

?■» 

paltidior^ vSp. n. 

6. 

5» 

bartaensiSj sp, n. 

7. 


gerstenhrmidti, sp. n. 

8. 

)» 

inelinans, sp. n. 

9. 

J9 

comohrina^ sp. n. 

10. 

»> 

Jcampalaensis^ sp. ii. 

11. 

55 

%mikmidaen&is^ sp. n. 

12. 

95 

,, var. int 

13. 

99 

tcoodhomei, sp. n. 

Il- 

35 

demescidpta, sp. ii. 

ls. 

95 

irideseens, sp. n. 

16. 

95 

vmsakaensis, sp. n. 

17. 

35 

urff7zessensis, sp. ii. 

18. 

99 

consuetai sp. ii. 

19. 

>5 

elponensis, sp, n. 

20. 

>5 

aranea^ sp. n. 

21. 

35 

injlata^ sp. n. 

22. 

>3 

marsahitensis^ sp. n. 

23. 

55 

7nime, sp. n. 

24. 

35 

ftemoriwt, sp. ii. 


tiffiC'y 11* 

25, 25 a, 25 6, Xfr(}uefiseUci %rguessensis, sp. u. 

26. „ esatc, sp. n. 

27. „ cuticularin, sp. ii. 

28. „ capillata, sp. ii. 


PRoo. 2iooL. Soc. ---19145 Ko. LT, 
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44. Oil a second Collccfcioii o£ Batrachians and liefstiles 
made bj Dr. H. G. F. Spiirrell, F:Z.S., in the Choco, 
Colombia. By G. A. Boulengek, F.E.S., F.Z.S/'' 

[ Rt!ceiv«cl May 20, 1911; Read June 9, 1914.] 

(Pbites I. <$:. Il.t) 


Ajeogrnphieal Zoology: (Jlioeo, Colombia, Ratnicdiiaus and 

Reptiles 813 

ISj'Steniatics . 

AUlojrns Si^urrelli, sp. 11 813 

JjejridohlejjJiarts mfermerlivs, sp. ii 814 

.Folifcktus spim'eUi'i sp, ii 814 

Feplopliis hrevio)% sp. ii 815 

}:I(mal(}(rmnium uu/nim, sp. ii 810 

liJlaps sjHirrelli, sp. ii 817 


Since the publication of the account of Dr. SpurreHs. Collection 
of Batrachians tind Keptiles from tlie Clioco the British 
Mufieuni lias received a fiirtlier important series of these animals 
presented liy the same energetic collector. All were obtained at 
or near Fefia Lisa, Clundoto. In tlie following list I have only 
enumerated the species not mentioned in the previous list. 

BATBACHIA. 

Gaud AT A. 

1. Sfeleepes parvipes Peters. 


Ec A ni) AT A. 

■ 2, Bufo cxmiFERUs Cope. 

3. IIylodes RANiFpRjviis, Blgr. 

■ 4. ATELOPUS SPURRELLI, sp. Xi. -(PLI. fig. 1.) , 

Habi t slender. Head a little longer than . broad , one-third the 
lengtli from snout to vent; snout obtusely pointed, pimiinent, 
obliquely truncate, a little longer than the eye ; loreal region 
imarly .vertical, alightly cx>ncave* ...nostril ..iiean'' the tip of, .the 
snout; interorbital space as broad as the upper eyelid. Fore 
limb slender, as long as tbe teink; fingers webbed at tlie base, 
witb swollen tips; first finger very shprtV'a fiat palmar tuber el e ; 
no subartienhir tubercles. Hind limb slender; the tibio-tarsai 

*■ Published by perrni.ssion of the Trustees of tbe British Alusemii. 

+ For evplambion of tbo Plates see p, 817. 

: F.z.s, mia p. nm 
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articulation readies the eye; tibia half the length, of head and 
body; toes half- webbed, inner very short but perfectly distinct ; 
the tips l)liint ; metatarsal and subarticular tu])ercles very 
indistinct. (dreeii above, with small bbic'k spots and. hirge 
symmetrical blficik markings, viz. : a streak on the cantlnis 
rostralis; an X on the head and between the slioidders, the 
anterior branches extending on the upper eyelids, tlie posterior 
confluent with a lateral band wliicli is expanded on the temple 
and extends to the groin ; a spade-shaped figure on the sacral 
region ; a pair of large spots above the waist, and cross-ba.rs on 
the limbs ; lower parts wdiite, with round black spots.. Male witli 
brown rugosities on the inner finger. 

From snout to vent 24 mm. 

A single specimen. 


IlEPTILIA. 

C II E L O N I A. 

1. ClIELYDRA ROSSIGNONI BoCOlirt. 

This species was only known from Southern Mexico, Guatemala, 
and Western Ecuador. 


L A C E R T I L I A. 

2. Theoadactylus eapigauda Hoiibt. 

3. Lbpidoblepiiaris intermedius, sp. n. (PL I. fig. 2.) 

Scaling as in L. peraccce Blgr., form more as in L,feskB Peracca. 
Granules of upper parts very small, largest on the snout. Snout 
pointed, much longer than the orbit; rostral with median cleft, 
and concave above, as in the two other .species ; syinphysial 
likewise very large, with two clefts behind; liv'e upper and four 
lower labials, first very large. Brown above, witli darker and 
ligliter variegations; a whitish streak across the nape ; lower 
parts pale bixiwn, throat whitish- 


Total length 

()r3 nim. 

Head 

8 „ 

W id til of iiead ‘ . 


Body 

21 „ 

Fore 1 hub 

8 „ 

Hind limb 

11 „ 

Tail... 

Two specimens. 

34 „ 

4., ANOLIS' PALMERl Blgr.’'\ 

5. POLYCHRnS SPERRELLl, Sp, B* 

(PL I. figs. 3, 3 a. 


Bnotit obtusely pointed ; nostril equally distant from the orliit 
and, from the' tip, of the. snout; eye-opening nearlyaslarge as the' 
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tympaniiiB : upper head-scales smooth or feebly striated ; scales of 
supraorbital, semicircles in contact with each other in the middle 
or sepaiated by one series of scales ; supraocular scales small; 
labials stri;ited, five upper and four lower to below centre of eye; 
syinphysial with a median cleft posteriorly. Gular scales nmch 
larger tlian ventrals, feebly striated ; no gular denticulation or 
crest. Scales on body feebly imicarinate, dorsals a little larger 
than laterals and ventrals. Limbs moderately elongate, the 
scales feebly unicarinate, 12 to 15 femoral pores on each side. 
Tail veiy long and inund, with rather strongly imicarinate scales. 
Leddish or purplish brown, posterior part of belly and anal region 
greenish ; A-shaped darker cross-hands may be present on the 
body ; a blackish hoiizontal line behind the e3"e and another, 
oblique, from below the centre of the eye ; base of tail and base of 
tiiigb with a white streak. 


Toial length 

360 

mm. 

Head 

23 


"Width of head 

15 


Body 

67 

jj 

Fore liml) 

43 

yy 

Hind limb 

57 

yy 

Tail 

270 

yj 


Two female specimens. 

6. Iguana tuberculata Laur. 

0 P H I B I A. 

7. Boa imperator Daud. 

8. EpICRATES CENOHRIS L. 

9. Drymobius bodbaertii Sente. 

10. Phrynonax PCECtILONOTUS Gthr, 

11. SpILOTES PULLATIJS L; 

12. BpILOTES MEGALOLEPIS Gthr.. 

This rare snake is only known from K.W. Ecuador and 
S.W. Colombia, where specimens were obtained by Mr, Palmer. 

- 13, ■ Coluber coRAis L. 

14. Leptophis BREVIOR, sp. n. (Ph II, figs, 1, l a.) 

Bostral a little broader than deep, just visible from above; 
internasals as long as broad, a little shorter tluin the pra^frontals ; 
frontal once and three-foiuibs ;a$ long a as long as its 

distance from the end of the snout: shorter than the parietals ; 
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litisiil, elongate, entire ; no loreal ; prrefi'ontal in contact tlie 
second and tbird upper labials; one prjcocidar,, in contact with 
tlie f roll till ; two postoculars ; temporals 14 *'*^; eight npper 
labials, foiiidh a.nd liftb entering tbe e}^:^ ; live lowei* labials 
in contact with the anterior cliiinsbields, which are shorter tluui 
tlie postei'ioi*. Scales in 15 rows, finely stihited a;ud strongly 
keeled, tbe two outer rows smooth. Yenfcra/ls feelily angiilate 
laterally, 139 ; anal divided ; subcandals 127. Scales pa,rt]y 
green partly bi'ownisb, witli goblen slieen ; nppei* lip wlrite ; a 
Hack line on ea.cb side of tbe liead, al)ove the lalhals, passing 
tlirougb the eye ; lower pa,rts piidvish, witli iiiother-of-])earl 
sheen. 

Total length 580 mm.; tail 245. 

.A. single female spei'iuien. 

\rell distiiignislied, among the species witli keeled scah'S and 
no loreah l>y tbe low number of ventral shields. 

15. XeNODOX GOEUBIUNUS Gtlll’. 

16. I:lflABIN.EA DECOllATA (Itbr. 

A young specimen, referred with some doubt to this species. 

17. OXYRHOPITS PETOLARIUS L. 

18. Rhinobothryum lentigixosum: 8cop. 

19. Ox'i’BELIS BREVIROSTRIS Cope. 

20. OxYBliLlS ACIJMINATUS 'Wlod. 

21. HoMALOCRAX'HJM NKPRITM, 8p. 11. (PI. I,L,figs..2, 2rG) 

Eye t\vo-fiftlistlie length of tlie snout. Rostral nearly twice as 
broad as deep, sea, rcely visible from above ; iuternasals lialf as 
long as tbe p rayf rein tabs ; frontal pentagonal, a little longer* than 
b'road, moi‘e timii twice as broarl as the siipraocnlar, a, little 
longer than its distance Rom the end of tbe vsnout, miicli shoi‘ier 
than tlie parietals ; nostril between r ' tbr?i iiasiils, tlie,' pt>st{n‘i(> in 
contact with tlie pneocular; a single postocular ; i.emporaJs 1 -j-l ; 
seven upper lai)ia,ls, tliird a.nd foil rtli' entering the eye ; first .lower* 
;labial' ill conta.ct rvitli its^ fellow ■.■.'behind tire; S 3 niiph.ysia.l ; four 
lower' labials in contact w..ith the anterior cliin-shields, Avhicli a;re 
longer, th'anTbe posterior. .BcalesTn 15 '.rows. ; Tentrala l43';. 
anal divided ; subcandals 63. ■ Black above and beneath • a, pair 
of round yellow spots close together on the occiput ; a la,rger, 
■;ObliGp.ie spot l?n,,. each Bide "of the latter, behind, the angle of/' the 
inoiith ; a iiarrorvf oblique yellow spot on the lifth and sixth 
upper labials, and a very small round oiie on the second upper 
iabiiih 

Total leng.tlr 175, nun. 'tail' 48. 
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22. Elaps sruiVRELLi, sp. 11 . (PL. II. figs. 3, da.) 

Eye nea.rly as long }i.s its distance fi*om the nioiith. Rostral 
niiicli broader than deep, scarcely visible from above ; frontal 
l)i-oader tliaii tiie supraocular, once and a half as long as broad, 
Linger than its distance from tlie end of the snout, shorter than 
tlie piirietals ; latter as long as their distance from the end of 
tlie snout ; one pne- and two postoculars ; temporals 1 4- 1 ; seven 
upper labials, third a little deeper but not larger than the fourth, 
third and fourth entering the eye ; four lower labials in contact 
with tiie anterior chin-shields, ivhich are as long as the posterior. 
Scales in 15 rows. Yentrals 232; anal divided; siibcainhils 36. 
52 black annuli separated by wdiite areas on the body and by red 
on tlie tail ; the first annulus, on the nape, much broader than 
tlie others, wliich are narrower than tlie white interspaces on the 
belly and broader on the back ; a few small black spots between 
the black rings on the back ; sides of head, as far back as the 
second temporal and the middle of the parietal, black, with a 
wliite spot on, tlie second, third, and fourth upper labials ; a white 
.middle line on th(3 head, forming a. X with a broad white bar 
across the occiput. 

Total length 230 mm, ; tail 20. 

A single female specimen. 

23. LAC,HESi.s SGiiLEGELii Berth. 


LXFLANATIOX OP THE PLATES. 

Plate I. 

Pig. 1. A.telopus spim'elU, p. 813. Nat. size, upper and lower views. 

2. Ijepidahlepharis intermedms, p. 814. l^- nat. size. 

3, 3(T, Folpchriis spurrelli, p. 814. Side view of head and anterior part of body, 

nat. size, and upper view of head, nat. size. 

Plate II, 

FigB. 1, la. Zepi^opk IS hrctfior, p. 815. Upper view of bead and anterior part of 
body, nat. size, and side view of head, X 2. 

2, llomaloerauhm uif/rumy p,. 816. Upper view of head and anterior part 
of body, X 2, and side view, X 3. 

Miap^' spiirreUip})..Sl7. Upper and lower views of head and anterior 
part of body, X 2, aut.l side view, X 3. 
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ON PARASITIC EUCOPEPOBA FROM TANGANYIKA. 
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45. Zoological Results o£ the Third Tanganyika Expedition, 
conducted by Dr, W. A. Gimiiington, 1904-1905. — 
Report Oil the Parasitic Eucopepoda. By William A. 
Gunnington, M.A., Ph.D., F.Z.S. 

[Received Alay 4, 1914: Read June 9, 1914.] 

(Plate & Text-figure 1.) 


Index. 

Systematic : Pa£?e 

Lernfeocem ; List of described Species with synonyiiis 820 

Ijernceocera : Key to Species of 824 

Jjey'nieooera dleeracephala, sp. n. . . ; 824 

X. haplocepJinla^ sp. ii 826 

i. temmcephala, sp. ii 827 


1. Introchiction, 

In addition to the parasitic Oopepods belonging to the order 
Branchiinu, the collections made during the Third Tanganyika 
Expedition contain a very few specimens of parasitic Eucopepoda 
belonging to the family Lerneeidte t. While there ai‘e many 
parasitic forms of Eucopepoda, compaivatively few of them have 
been found on freshwater hosts, and these, perhaps, have 
received less attention than the forms infesting marine fishes. 
In the family Lernafidee, the genus Lerimoce/i'aX is the only 
one which is known to occur in fresh water, and it is to this 
well-known genus that our specimens have been referred. 

Through the kindness of Dr. Caiman I have been allowed 
to examine a, good many examples of Lernceocera from the Nile, 
which belong to the British Museum §. Since these specimens 
have not been examined or described, and since they add con- 
siderably to the scanty material which we possess from the 
Afiican continent, an account of them is included in the present 
paper. So far as I am aware, the existence of the genus in 
Africa has never been put on record before, the species hitherto 
known being either European or American. The following is 

* For explanation of the Plate, see p. 829. 

t Certain parasitic Eucopepoda belonging to tlie family Eipisilidie were obtained 
l>y tbe Expedition, in addition to the foiniia described in this paper. > Tbey were 
taben in the last free stage, in tow-nettings associated with non-parasitic Copepods, 
and in cdnseqnence’were dealt with by Prof. G. 0. Sars in Ins paper on the Copepoda 
of the Third Tanganyika Expedition (Proc. Zool. Soc. 1909, p. 63). y 

4 The generic name is written throughout in the form in wiiicli it is almost 
universally quoted, and mt as it was originally spelled by Bhxinville, viz. Lerneoceym. 
The word is derived from the Einmean genus XerntBa. 

§ By the courtesy of the authorities of the Berliii^ Aluseum, specimens of 
X. e ^primBm ' midi' Ij:.,Mociyia (the latter, one of the original examples studied Iw 
von Eordraann) were lent to the British Museum for the ])iirpose of comparison 
with the forms described here. I am particularly indebted to Dr. E, YanhOffen for 
the trouble he' has taken in the matter. 
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a list of tli.e African forms described for the fi.rst time in this 
paper : — 

'L A.K E d' ANG AN Y I K A . 

Leriumc&m . 

LeriKmcera haplocej^hala. 

■River Nile, 

Lenutocera haplocephala. 

Lernmjcera te mnocepluda , 

For the purpose of illustration, I have made nse of photo- 
micrographs taken from the actual specimens tliemselves. ''Idiey 
are liy no mesins easy objects to ])liotogrn.|)li, Init in spite of 
iinperfeetions, the figures will maAe clear the vaiioiis external 
clmra.cters whicli have been viseil for the systematic descriptions. 
I liave to tliank Prof. Dendy, of King’s College, London, for 
permission to do this photographic work in Ids laboratory.- — Llie 
plan has been adopted of giving in each case a view of tlie ]iea,d 
and Cf:'[)Iialic arms from a, hove. This was done l)y von Niiriliiainn, 
one of the ea.i’liest wi-iters on the genus, but his example has 
not been widely copied, lb needs some troulile to support tlie 
specimens in the position necessary to secure sucli a view, hut 
tfie figures obtained illustrate the nature of the lieml region 
fa,r better tlia.n any others could do. 

2. SystsmaMc Xotes aiui Description of JHew Species, 

The literature which deals with the ditierent species of the 
genus Lernmocera is somewhat scattered and not always ea,sy to 
ol>tain. Aitliough a list of the known species witli synonyms is 
given by Bassett -Smitli'^ it is marked by inaterial iiia,ecnracies, 
so tliat it would seem worth wlule at this point to include a, list 
whicli inay be useful to future inveKstigators as a starting point 
for their resea,rchevS. No attempt has been made to give an 
exhaustive list of tlie authors by whom the species ha,ve l)cen 
(lited, as this would take up a good deal of space and serve no 
useful purpose. Only tlmse ivorks are referred to winch ha.\*e a 
bearing. on the synonymy or which contain a record of original 
observatk)i.is. . 

, List of deserilied Bpeeies wit,li Synonyms. 

L LE,aN/EOCEiiA cypiuNACEA t (Lirmaius) t. ' 

: ‘'''Leiiiea tentaculis quatuor: chiobus apice luindatis,” 

■ , , Linnm.us, Fauna Suecica, Ed.'I, 1746, p. 367, tab, ii. ' 
"'■/.Jjernem 'cyprmacea Lmna3us,'“%stmna Nai}um3,,:Kd. X..1758, 

■ ■ p. 655.; 

Proc.,ZopL 'Soc. 1899, p. 480. y 

„t So 'far as I can a8cerfciun,.no,pne has ever HxedThn type species 'nr genotyp,e' of 
Lenmoc&ra. Assniiiiiig this to he the case, in order to - maintain the usage of iiU 

niodeiui writers, I hercAty select as genotype of Jyemtfieeera. 

X y^^'entheses enclosing t^^^ Author-citation after specilic names are hsed in 
accomanceMvith Art 28 otAhe lut'eriiatlonaV Rules 
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Lerneocera ci/p^'inacea Blaiiiville, Joimial tie Pliysiqiie, t, 95, 
1822, p. m. ^ 

Lernrvocera C7/prinacea Bnrmeister, Nova Acta AcacL Ctcs - 
Leop. B(L ir, 1835, p. 309. 

2. Lern./EOCKka esoctna Bnrmeister. 

Le/nmoeera cyprmacea v. Nordmann, Miki*ograpli. Beitr. 
Naturgescli. wirbellosen Tliiere, Heft 2, Berlin, 1832, p. 123 
(non L. cyprhuicea Linn.). 

Lernaiocera esocina Bnrmeister, Nova Acta, Acad. Ctes.-Leop. 
Ed. 17, 1835, pp, 309 & 312.' 

Leni(mcera gasierostei Briilil, Mitt. Iv. K. zool. Inst. d. Hniv. 
Pest, 186*0 (Wien), p. 1. 

Lernmocera gohina Gians, Wiirzb. na,tiinv. Zeitschr. Bd. ii. 
1861, p.lL 

Lernceom'a esochm Claus, Ber)baclitnii"en iiber Lernceoeera^ 
PeMiciikis uiid Lern(va, Marburg, 1868, p. 1. 

3. IjERNKEOCERA cruciata Lesnenr. 

Lermocera cmckita Q Lermcemciu) Lesneur, Journ. Acad. Nat. 
Sci. Pbiladelphia, vol. iii. 1824, p. 286. 

4. Lernveocera phoxinacea Kr.oyer. 

LeriuHmra phoxinacea Kollar M.S., Ki'oyer, Natni'bistorisk 
Tidsskrift, ser. 3, vol. ii., Copenhagen, 1863-64, p. 399. 

5. Le.RNA 5C)CERA I.AGENITLA Heller. ' 

Lmimooera lagenula Heller, lleise der Novara — Criistaceen 
(Wien, 1865),'p. 246. ' ' ■ 

6. LERNA5(X^ERA POM'OTIDIS .Krpyer.' 

Lerncweera pwmoiicm Krpyei*, Naturliistorisk Ticksskrift, ser. 3, 
vol. ii., Copenhagen, 1863-64, p. 397. 

7.. LeRNA 50GERA 'OATOSTOMI Kl*j[3fyer. ■ 

Lerna^j)€srau^ak)f>to7m Kroyer, Natiirlnstorisk Tidsskrift, ser. 3, 
vol. iL, Copenhagen, 1863-64, p. 395. 

It i.s perhaps well to point out here tliat the classification of the 
parasitic Eucopepoda has hardly received the attention devoted 
bo tliat of free-living forms.. At the same time; it is clear tha.t 
afSatisfactoiy'basis oiiAvhicdi- to classify the former is xinnsually 
difficult to find, on account of the extiuordinary degree of 
modification eoinmoiily undergone by the female on the axioption 
of a parasitic mode (>£ life. It is possible, indeed probable, that 

* It luas bt'en su,£t 2 :eHted hj' some modern writers {ef. Bassett-Smitii, op. eit. p. 4S(^, 
and Brian, ‘ Copepodi Paraj^siti dei Pesci d’lbilia,’ Genova, 1906, p, 79) that tliesptxdefcj 
esomw ainl should be united. Their contention does not seem to rest 

on personal observations, but on their interpretation of the onhinal descriptions. 
After an examination of the actual specimensj'l have no hesitation jii confirming tlm 
view of the older authors, mundy that the species are perfectly distinct. 
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individual variations of form will be more tlian iisiuilly coirinioii 
as concerns the greatly distended bodies or the eeplrilic processes 
for attacliiiient to tbe host, as tlie exact sluipe would seem 
witliout significance for tbe life of tbe parasite. Yet it is 
precisely siicli details which are employed for tlie purposes of 
classification. Thus within the limits of the genus .Lenia’oceva 
itself it is difficult to be sure how far the specific charjicters 
employed will prove constant and tlierefore trustworthy, for 
even among the specimens tliat I have examined a consideraljle 
lack of uniformity has been observed. 

Genus Lern^eogeua Blainville. 

It does not seem desirable to re-define the genus liere, 
although tlie species now included in it would not strictly conie 
under Blainviile’s original generic description. Indeed, his 
account is based upon certain misconceptions, nota.bly the view — 
shared by contemporary wi-iteis — of the a,bsence of a.ppendages 
on the body, for he says Aucime trace d’appendices an corps.” 
Nevertheless a number of species have been placed in this 
imperfectly defined genus, but it is open to question whether 
they should all remain there, A careful study of these forms lias 
given me the inipressioii that two or three of them may merit 
separation as distinct genera, or at least sub-genera ; but without 
opportunities for a more comprehensive examination, it is im- 
possible to express a very definite opinion, and the course least 
open to objection is to leave matters as they a, re. 

Before proceeding to give descriptions of the new species, there 
remain one or two matters which need some explaiiatiion. It is 
characteristic of most of the species, including those which are 
described in this paper, that they exhibit tlie peculiar boob-like 
shape of the terminal portion of the body wliich was first refexTed 
to by von Nordinann in his account of Z. esocina. This is 
produced, iu the first place, by a px'otuheranee immediately in 
front of the genital apertures, which forms the “ heel,” and wliich 
we may call the pre-genitcd prommencs. In tlie second |>Ia,ce, 
there is generally a dorsal curvature of the hindmost portion of 
the body (posterior to the genital apei'tin*es and coj;responding to 
the abdomen according to Claus), wliieb, owing to the latex’al 
torsion undergone by tbe hinder part of the body, comes to lie 
on one side or other of the mid-line and repx‘esents the ‘‘ toe,” 

This explanation of the appearance we owe to Claus t, but the 
matter is made yet clearer by the conceptions on torsion in tlie 
Lermeidfe quite recently put forward by QuidorT. The latter 
assumes that the torsion is the direct result of tlie mod© of 
fixation of the parasite and the mechanical reaction of the 
external medium. Aclmitting the probability of this statement, 
and admitting that the orientation of a parasite to its host is 

A FwZe BeobaclUiuigeii libel' etc,, p, S, 

, Y tkimptes ReiidusAca'd. Sci. .Pai'is,/rame '154, 1.9i2, p.BT, :' T 
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prol;)ably constant for a given species, we are fiiriiisbed witli an 
expla, nation of the otherwise perplexing fact that this lateral 
torsion may he either to right or left. It will l)e the one or tlie 
other according to the particular side of the host which fonnecl 
the point of attachment for the parasite. Quidor, moreover, 
gives evidence for believing tliat the amount of torsion is constant 
for a given species, and can be used as a character of systematic 
value. 

The a.ppend ages appear to show comparatively minor differences 
within the limits of this genus, and have not been ap 23 ealed to 
for tlie purpose of establishing new species. Thus I have not 
deemed it necessary to study in detail the head appendages of 
my new forms, since these are by no means easy to investigate, 
and my material, with one exception, was very scanty. So far 
as I have been al)le to make out, there are no points of striking 
difference in any of the types from the arrangement which is 
usual in tlie group. Accordingly in the specific descriptions 
wliich follow, no special mention of head appendages, swimming-' 
feet or f ureal appendages is made, it being implied that these 
are present in the normal manner, without having any bearing 
on the distinctions betiveen the species. 

In addition to the photogmphs reproduced in the plate, the 
a.ccompaiiying text-figure is given, showing in outline for the 
three new species the appearance of the head and cephalic arms 
from above. 

Text-figure 1. 



DiagTim showing cephalic arms, as viewed from above. 


A. Leme^ocGm cUcerace^Jiala, "Q, Ij.haplocephata. C. JL.tetmiocepJiala'. 

In order to facilitate identificotion, and in order to emphasise 
in very concrete form the chief features which characterise the 
new species, a key to all the known species of Lernmcera has 
been pi'epared. This did not prove a veiy easy task, as unfortu- 
nately it has been possible for me to examine specimens of only 
two of the forms which have been described. For particulars 
of the remaining species I have been dependent entirely upon the 
descriptions and figures of the authors concerned, and in such 
caseS' no more can be' done ■than to n'epeat 'ce'rtain' statements 
which would seem of value for key-inaking. Thus I aih not 
responsible for the rather remarkable assertion that X. mtosimrvl 
possesses three cephalic arms, which, of course, renders the head 
quite asymmetrical. That is a feature wdiich enables us to 
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contra.st tlie form sliivrply with the typical .species oi- Jj^rnmicera, 
find whicli' iiiigl.it serve as ti clai.m to- itioi'e tlian s|,;)eci.llc <lis- 
tiiiction. 

It might be well’ to indicate here, briefly, t.he other forms 
Avhich in my jiirlgment differ materially from tlie moi*e normal 
iiieiiibers of tlie genus. The species X. kfgenula^ ns described 
mid figured liy Heller, i-etnins in a great measure the primitive 
segiiieutfition of the liody which is usually lost, and at the 
same time fails to sliow the pre'-geiiital prominence and cliaiiic- 
teristic boot-like shape of the posterior end. It has also under- 
gone a. very slight amount of torsion. Tlie Nortli Americn.n 
form L, poniotklis shows, according to the figure, a complete 
absence of any torsion, tliongh otherwise it might rank as n. 
typical Lermeotjera. Finally, it must be admitted tliat the form 
to be described below as L. diceracephala exhiliits certain features 
ivlvich are non-cliara.cteristic, and one feature which is not 
shared b}^ any other species of tlie genus. This pecnlinrity, to 
wliicli refei'ence is made in tlie s|:)ecific name, is the existence 

of only two ce])lialic horns — ap|)arent]y the dorsal pair- -instead 

of four. Beyond this, the lobed nature of the Ixx^y, suggestive of 
segmentation, and tlie ap>parent absence of any torsion, ai*e 
further points of distinction. 

Key to the Species of LERX.mcEiiA, 


a. Si II A e pair of ceplKilic arms present diceracephala, 

a'. Cephalic arms markedly asymmetrical, three in number catostomi. 

<?/'. Two pairs of cephalic arms present. 

b. Cephalic arms simple without any indication of forking. 
c. Ventro-Iateral tubercles present behind junction of. 

arms and body haploecphaia. 


c'. No ventro-hiteral tubercles present. 

d. Cephalic arms very long and straight; body 

terminating in three broadly-rounded tnheudesl pomotklis, 
d'. Cephalic arms of moderate length, curved for- 
wards ; body terminating in five rounded 

tubercles crueiafa, 

5 ^ Cephalic arms forked. 

c. Pre-genital promineiice nhsent laymmln, 

c\ Pre-genital piv>niin(,aiGa‘ presen 

d. Dorsal aijihalic anus simple; ventral arms with 

process............ pharumeca. 

d'. Dorsal cephalic arms forku'd ; ventral arms sirn pie. 
e. Ventral cephalic arms nearly as stout as 
donsal arms ; egg-sacs oval, length of 

Iwdy... esochm. 

ek A^entral cepImHc arms much more slender 
than dorsal arms. 

y. Dorsal cephalic amis X-«haped; egg- 

saes cylindrical, length of body ... cpprinacea. 
Dorsal cephalic arms Y-shaped....: temndcephala. 

f L LeRN-EOCERA MCERACEPHALA, Sp. U.' (PL' L figs. , l-B.) ' " 

iJescription, Adult ■ ' Cephalic a.rms,' only,' , two., in 
number, of con siderahle. length .and projecting,' laterally from ,t]ie 
.region , ; of .'the' head- tubercle , at about ..right ■ .atigleB. to'’ the , body. 
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Tlie a,i‘ms are dila-ted distally and bear, at about one-tlunl tlieir 
1 eng til from tlie end, a stout postero-dorsal process wliicli is 
bhintly pointed. Tlie body is bent doivsally tbroiigh a consider- 
able angle at a little less than one-half its leiigtli from the head. 
It is not uniforin in diameter, but sliowsa marked constriction at 
al:)oiit the middle and an otherwise irregular contour which may 
indicate disappearing segmentation. Pre-genital prominence not 
very conspicuous, simple or slightly bilobed ; terminal portion of 
body not upturned and rotated very little, if at all. The egg-sacs 
are long and tapering, about two-fifths length of body. Tliey 
contain from four to five rows of eggs at their widest pait. The 
eggs are slightly oval, '14x T2 ram. 

Total length of complete specimen (excluding egg-sac>s), 

8 ’4 

Length of longer egg-sac, 3*5 mm. 

Remarks . — Tiie two specimens on which tliis new species is 
founded are, unhappily, neither of tiiem quite perfect. One of 
them, in fact, only consists of the main part of the body, without 
liead, cephalic arras, or egg-sacs. This very incomplete individual 
affords, however, valuable evidence in certain respects, for the 
slmrp bend in the body and the noticeable constriction referi’ed 
to al)Ove, are equally recognisable here, so tliaT we may assume 
them to bo definite features of tlie species. The specimen on 
which the description • mainly rests has lost a portion of one 
cephalic arm, but we may fairly vsuppose it to have been the same 
as the one which is whole. In text-fig. 1, tiie missing part has 
been restored for the sake of afibrding a comparison wdtli the 
otlier species. It is open to question how far the lobed nature of 
tlie body, which is so conspicuous, is indicative of segmentation. 
The fact that the most typical members of the genus show the 
body dilated into an almost formless sac, might suggest that %ve 
a.re dealing in the present case with a less modified condition. On 
the other hand, the position of tlie four pairs of swimming- feet, 
which appear to have no definite relation to the body lobes, is an 
alignment against such a belief, 

Tlie reference in the foregoing description to the terminal 
portion of the body, sufficiently indicates that in this form there 
is also complete or almost complete absence of the characteristic 
toi'sion of the body. This fact is, of course, equally di>splayed by 
the position of the swimming-feet, which are visible in a ventral 
view approximately in the middle line. All this implievS, further, 
that the hinder end of the body cannot exhibit the usual boot-like 
■shape as, a consequence of deflection and - rotation, as is generally 
the. case, and yet it must be granted that the appearance in this 
respeet-fis' fairly', typical,'- "There is,'.'- of 'course, ati, important 
difference, namely that the shape in question is visible only in a 
lateral view, 'whereas . it As-' shown /in - a ventral view^'/of the more: 
normal types as a result of the body torsion. In the present 

This is the actval rneasurcniput of the specimen without taking into consileratii^n 
its hent state. It wiaild Hiidwm'e more it straighteuetl out. 



826 


DE. W.. A. CUJTNINGTON ON PARASITIC 


instance, tlien, the effect is produced nitlier by an incision iii the 
region of tlie genital apertures than hy tlie combination of 
clia.ra,cters wliicli has been a,]rea,dy fully explained. 

The most striking characteristic of this species is tlie existence 
of only one pair of cephalic a.rms instead of two pairs. There 
seems little doubt from the relation they bear to tlie lieacb tubercle, 
that these correspond to the dorsal cephalic a,rms of species in 
wdiicli two pairs of arms are present. Such an important differ- 
ence from the common type might be considered sufEcient to 
warrant a generic distinction for this sj^ecies, but 1 have preferred 
to leave it for tlie present in the genus Lerncmcera. 

Occurrence. — Sumbn, Lake Tanganyika, 13. 10. 04. From gill- 
arches of a large Clarias mossainhicics. Two specimens, one very 
incomplete. 

2. Lerx.eocera haplocephala, sp. n. (PL I. figs. 4-7.) 

Description , — (Adult female.) Cephalic arms four, of about 
ec|aal size, short and stout, without any indication of forking and 
being so placed as to form a particularly regular cross. The 
dorsal arms are simple and bluntly pointed ; the ventral, differ 
from them, only slightly, exhibiting an obvious swelling on their 
ventral aspects. The body is almost straight, unsegmented and 
cylindricaL The anterior third is slender, the body dilating 
gradually behind to become about twice *as thick. Pre-genital 
prominence well marked, simple and not bilobed ; terminal 
portion of body rather slightly upturned and rotated througli 
somewhat less than 90®. Immediately behind the junction of the 
arms with the body, and just external to the second pair of 
swimming-feet, a pair of rounded tubercles are situated, which 
project ventro-laterally. The egg-sacs are moderately long and 
tapering, about one-Efth length of body. They contain from four 
to five rows of eggs at their widest part. The eggs are approxi- 
mately round, and their diameter is about T mm. 

Total length of largest specimen (excluding egg-sacs), 14*3 mm. 

Eemai^hs . — This species is i‘epresented in my material by a 
considerable number of specimens fi’om different sources, which 
would suggest that it is a relatively common form* 'LTnf{)rtim«ntely, 
the bulk of the specimens have suffered severely from lack of care 
ill preservation, having been preserved apparently in the same 
manner as their host, or even with it, and they aie in consequence 
greatly shrunken and shrivelled. It is thus the more satisfactory 
that all these can be readily identified as belonging to this species 
by the presence of the clmracteristic ventro-kteral tubercle 
mentioned above. The single specimen from Tanganyika, on 
which the description is largely based, and which is figured on 
Plate I. , is unluckily devoid of egg-sacs, but this defect is made 
good in one from the Nile (fig. 7), which happens to be damaged 
elsewhere. ' The • Tanganyika '■ specimen proves . also,, considerably 
longer than any of the individuals from the Nile, which is doubt- 
, ' ,less' accounted, for in part , by the, contracted, natiire,nf, the 
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In two tnljes, eocli containing a number of ]Nile specimens, tlie 
lengths vary from 6‘2-9-0 nun. and from 8*8-1 1*7 iniu. 

A careful examination showed the lateral torsion of the liocly 
to vary in direction, as was expected. Unfortunately, minute 
details as to the position of the parasites on the host are missing 
for the Nile material, so that it is impossible to test the accuracy 
of Quiclor’s assumptions in relation to this species. The in- 
dividual from Tanganyika was, however, ta.ken from the soft 
region at the junction of the pelvic fins, — a spot more nearly 
ventral than lateral. At the same time, it is hardly probable that 
the point of attachment was so strictly median as to preclude the 
possibility of lateral torsion in conformity wuth this view. 

Fig. 7 serves also to show how strikingly these parasitic forms 
may in turn be covered by other organisms. In this case, the 
latter are Yorticellids, wliich infest many of these Lernseids from 
the Nile to such a degree as to render difficult the study of their 
anatomy. Among a considerable number of specimens taken 
on a Folyptei'its semgalm^ almost all are infested, some of 
them as markedly as the one photogi-aplied. The region where 
the Yorticellids are most thickly attached is about the junction 
of the thin anteiior third of the body with the more dilated 
posterior portion. It seems highly probable that the manner in 
which these parasitic Copepods can be so densely encrusted by 
such organisms (other cases are referred to in the literature of 
the subject), is directly related to the peculiar fact that after 
fixation to their host they appear no longer to undergo ecdysis^. 

Occurrence. — Kitiita, Lake Tanganyika, 24. 8. 04. From the 
soft region at the junction of the pelvic fins of a large PolypteruB 
congicus. One specimen. 

White Nile. From the fleshy region at the junction of the 
pair of pectoral fins of a PolypteriLS senegalus. Eighteen speci- 
mens, some of them incomplete, belonging to the collection of the 
British Museum. 

Fashoda, White N ile. Eight further specimens (one incomplete) 
from the British Museum collection. The only particulars stated 
are : — From Polypterus hircMr^ Fashoda.” 

It is interesting to note that this species of LerncBoc&ra has 
been taken only on the Ganoid albeit on different 

species of that genus. 

3. Lbbmocbra temnooephala, sp, n. (PI. I. figs. 8 & 9.) 

I)escription.-~{A(hi\t female.) Cephalic arms four, of unequal 
size* The dorsal arms are long and stout, and fork distal Ij in 
a Y-shaped manner, terminating in rounded lobes. The ventral 
arms are quite short, slender and simple, being bluntly pointed 
at their ends. The body is almost straight, imsegmented and 
cylindricah ' Th 6' anterior third or less 'is moderately ■; slender, 
the., body dilating gradually , ■behind., . ■ Pre-genita! ...prominence' 

: ^ X!f. JiiiigerKen, Aliud<.**5krif’t- for J. SfceeHstnip.j,. xvi. p. 6, 

Pegc..Zooe. 8ua'— 1914 ,’Ng..'.LYI.- . nff :y' 
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Well uin.rlceK, simple or siiglitly bilobed ; termiiiaJ p<»i’luoii of bofly 
not ujitiirneiL 

Total leisgtb of specivuen, 10*0 nun. 

'Frorn ti|) to tip of <.lorsal cephalic arms, 4*2 liiiiL , ’ ■ 

■; Renkirks. — lA'. is uriforbuuate that tins species htis to be 
clescriheil from a single specimen. Althougli no egg-sacs are 
pn*esent, it is almost certainly adult, and there seeuis no reasonable 
iloubt that it represents a distinct forn,u Tliis Lit.uque individual 
lias unluckily been imlly preserved, and as a result the body 
is nearly tiatteued towards its posterior end. it tlius becomes 
imp.).ssible to determine the real diameter of this part of the 
body, and so to express the amount of dilatation which it lias 
imdergone. Similarly, an artificial twist in tlie body makes it 
virtually impossible to state the nature and degree of torsion. 
From tiie slia.pe of the ceplialic ai*ms, this form may be placed 
not far from tlie oldest known European species, L, cyprinacea 
and L. esociiia, from which it is nevertheless perfectly distin- 
guisliable. I'he dorsal ceplialic arms in this sped men, as will l,)e 
seen from fig. 9, are not (juite bilaterally syniinetrical, a condition 
of tilings wliicli is met with in the genus from time to time. 

Occurreace , — The specimen belongs to the collection of the 
British Museum. Particulars are given as follows: — “From 
.Barbus In/ uni, bought in Old Cairo fish bazaar — cauglit iu ilie 
Nile, Loat Coll, no. 26.'’ 

3 . General Remarks. 

It is clear that, whatever may he the ease for marine fishes, 
tlie fisiies of fresli water are relatively seldom the prey of parasitic 
Eueopepoda under natural conditions. This is indicated by the 
■piiiicity of material in the collections under review, for the 
specimens on whicli this paper is ba.sed come from eight indi - 
viduals only. On tlie Third Tanganyika Expeilitioii, of w],)ich 
I can speak personally, very large numbers of fish were examined, 
on only two of which were such parasites discovered. It is 
instructive to compare with this the oix*asions on whicli Argu- 
lidiB— a].so externa.1 pa,rasites — were obtained. Tliey wei'c taken 
18 times in Lake Tanganyika, and in some eases on two or three 
imlividuals of the same species at the same time, while witli 
lesser opportunities, tliey were found on three se|Kirate fish in 
tlia Viidairiji, Nyanza, as against no recoril at all of parasitic 
EtuRipepods. A study of the literature of the suliject confirms 
"our conclusion. There are, it is true, other families besides the 
Lermeithe whicli av‘e represented in fresh water, but they do not 
constitute a very foniiidal)le assembhige,wvlnle tlie genus Lerme-- 
ocera, sole representative of its family, contains but A small 
immfcer of species. Of these species it is ceiTainly time- to say 
that tliey are not very common, and in the nmjority of cas.es the 
remark is etiually true of the other parasitic forms. .When 
natural limits are transgi*essed, jis they usually are in the stocking 
of |)onds ami rivers with fisli, there not iMfreiiuently iH'cni* 
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sprious epidpinie.s due to vast Duiiiljers of parasites wliieh have 
luiiltiplied under conditions a])uormally favouralde to them. 

It is worth while to mention tha.t a few other specimens 
belonging to the British Museum have passed through my hands 
without receiving any notice in the general text. This is because 
they were too much damaged to permit of identification or 
desci’iptioii, but they can be referi‘ed to the genus Lernoiocera 
almost with certaiiit}^ and as such are worthy of putting on 
record. They w'ere all taheii on Nile fislp and cjiine from three 
se}>jirate indi\ddiials. One specimen was taken on a Clarias 
lazera^ two more on another Clarias (? la.zera), while two fnrtiieV 
specimens are labelled as follows: — ‘^From Barbas bynni — 
Damietta Nile, near Samaiinud. Loat Coll., no. 691.” 

As regards tlie distribution of these African species of Lernmidm, 
it is to be noted that while one species has been found only 
in Tanganyika and another only in the Nile, the third form 
occurs in both. There is, ^ then, no indication of that peculiar 
nature and superior richness of fauna which in so many cases 
characterises the lake. At the same time, we know as yet so 
extremely little of the di.stribution of these foiins in Africa, that 
it would be out of place to lay much stress on the facts winch ha,ve 
so far come to light. It is, indeed, a fact that the Tanganyika ii 
species, Lernaocera diceracephMa^ is so far peculiar that it may be 
found necessary to establish a new genus for its reception, while 
the two Nile species are much more typical members of the genus 
Lernceocera. Further, if we deal with the para.sitic Eiicopepoda 
as a whole, including the Ergasilkhe, %ve still find that the fauna 
of Tanganyika is exceptional and unusual ly lich in diverse forms. 
Prof. Sars described * a new^ genus — Ergasilokhs — with three 
endemic species from Lake Tanganyika, and from Lake Nyasa 
only a single' species of Ergasilm not further determined, but 
which is probably the same as that reeoixled b}’ Mrazek from tlie 
T ictoria. Nyanza . 

EXPIANATION OF THE PLATE. 

(All figures by al>out 5.) 

Z>ei’n<soeem dieemf&plmla.. 

Fig. 1. Veutnd view. 

3. Lateral view. 

3. View of copbalic avTuis from alxjve. 

Lermeoeem JtapIoc^cpJiala . 

Fig. 4* Ventral view, ■ 

■ ' , 5. Lateral view. 

6. View of cephalic arms from above. 

7. Lateral view of spedineii iufestecl with Vortjce])i<ls. 

Lernmicera temnoeeplmla. 

Fig. 8,' 'Ventral view*. ■ 

9. Vitnv of cephalic arms from above, 
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4G. Tlie Marine Fauna of British East Africa and Zanzibar, 
from Collections made by Cyril Crossknd, M.A., 
B.Sc., F.Z.S., ifi the Years 1901-1902. Bryozoa — 
Cyclostomata, Ctenostomata, and Endoprocta» By 
Arthitr Wm. Waters^ F.L.S./F.G.S.* 

[Received May 19, 1914 : Read June 9, 1914.] 

(Plates I.-IV.t Text-figure 1.) 

lx BEX. 

, . , 


Geographical Diwstribution 832 

Sy stematic : 

Crisia infiata, sp. n 839 

Crisia clrcmata, sp. n 840 

liUntalophora wasinemis, nom. nov 840 

Mimosella higeniinala, sp. n. 851 

Ztoohofrgon peUticidumi rosette-plaies 849 


The present paper continues the series on the collections mad© 
by Mr. Crossland in the tropics. Tlie first was on Tuhucellarla^ 
published in the Journal of the Linnean Society, voL xxx. 1907; 
then two parts in the ‘ Reports of the Sudanese Red Sead 
ibuL vol. xxxL 1909, and vol. xxxi. 1910 ; and the Oheilostomata 
from British East Africa and Zanzibar in the ‘ Proceedings ’ of 
the Zoological Society, 1913. 

The bibliographical references are pretty full in order that, so 
far as the tropics are concerned, they may be used as a con- 
tinuation of Miss Jelly’s Catalogue. 

It should not be forgotten tha,t all the specimens dealt with in 
this paper are from but a very slight depth (up to 10 fatiis.), so 
tliat but few Cyclostomata would be expected, since they mostly 
occur at consideral)le depths. 

Points of Special Interest, 

The ovicells of Entalophora^ and of Idmoma radians Lam., 
have been studied fuil of embiyos, and the ocxxiiostome has been 
cut through. Jji Idmonea radians the ovicells form lobes between 
ea,ch series of zomcia. The ovicells must be more used in classi- 
fication, and the primary zocecia and the early stages must be 
examined. ■ \ 

The rosette-plates of Reichert in Zoohotryon^ instead of having 
a number of pores round a central pore, as described, have a 
central pore and 8-9 cells round the pore. The mass of cells 
in the neighbourhood of the pore are dealt with. 

27 species or varieties are mentioned in this connruinication, 

'* Commiinicated by.OYEiii Crossbaxb, F.Z.S.' ' 

t 1%’ expkuatioirof the Piates p. Sd7. 
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and "6 were described in the pi-evious one, making 103 in all ; 
of these 37 are known from the Atlantic, 22 are Britisli. 31 
Mediterranean, 37 are known from the [ndian Oc^ean, 14 iroui 
S. Africa, and 51 from Australia. 
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Levinseii quotes Forman with regard to zoarial and zo«'(*ia.l 
characters, wlio says: “ 'Why also in all instances is the ultimate 
growth and form of the zoarinm to he exclnded fi-om geiieridt 
characters among certain families of the Cheilostomata., and at 
the same time to he recognised among the Cyclostomata, and 
Otenostomata,, and even some other gionps of 01ieilostomat.{i ? ” 
Few characters have been available in the Cyclostomata, aitcl 
tliose mostly zoarial ones, so that the classili cation of the group is 
still in a somewhat hopeless condition, whereas in the Cheilosto- 
inata very many characters are now used, and the classification is 
gradually becoming more natiiral It is therefore to the more 

Morph. aad Syst. Studie!? on tlit^ClulI Jhyozoa, p, 60 
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liiglily differentiated Clieilostouiata, that we niii.st at pj'e.seiit look 
for gLiidance, rather than to tiie .simpler (..'ycdostoniata. 

There are, however, some characters in the (Jyclostoinatfp 
wiiich when more used will help to show whicdi forms ai-e nearly 
related, ^Smitt showed that tlie ovicells furnished important 
characters, a.nd on several occjisions 1 have pointed out tlie 
importance of the ovicells, and of what I called the peristome of 
tlie ovicellular opening, saying in i888''-' that ‘‘ tim position and 
nature of the opening* is most important, often more so than the 
shape of the ovicelL” Harmer has contirme<l wliat I said, and in 
sevei‘al very valuable papei's Las gone into detail iii some genera, 
and has named the pas.sage by which the larva e.sca])e.s the 
omciostoine, while the external orifice is tlie oceciopoi-e, which 
ternrs are generally accepted, thougli niiless new terms aie 
absolutely necessary they are a]wa.\\s to be regretted, as every 
lirauch of science is now overloatled Avith names. Also the size of 
tlie embryo, and of the /axecial aperture, as well as the [losition 
and natiUre of the closures, give s|)ecilic or generic charactei’s. 

The priimiry zocecium and the growth of tiie A*ounger part of 
the zoarium must receiye much more attention, in fact up to the 
present in recent forms it has receive<l Imrdly any : foi* exa;mple, 
in EntaJ>ophora prohoscidea., E, dejlexa Couch, and Fillf^parsa, tubu'- 
losa there is a, Etomatopora-likti growth often spreading for n, 
(amsiderahle distance over the supjiorting material, before tlie 
zoarium becomes erect, Avhereas in wiuit lias l>een con.sidei'ed to 
l>e EnUdopho'm ritgosa d’Orb., from Naples, there is a- JJimtop(rm^ 
growth often covering a considerable piece of the stone or sliell 
upon wiiich it grows before the erect cylindrical zonriimi is 
formed. It is elsewdiere shown that other characters, namely 
the lamina and ovicells, prove that it belongs to tlie Diastoporidm. 

To return to the more Iiighly diiferentiated Olieilostomata : in 
various genera the zoarium may lie eitlier adnate, erect, uni- or 
bi laminate, or even articulated. For example, Lepyralia. Echho- 
pareMa, Gelleporidse, all occur adnate, ei-ect, uni- and bilaininate, 
AA^hile ThaktmoporeUa may be unilaminate, bilaininate, adnate or 
t*rect a,nd aitieidated ; Celiai*i(he in lecent forms are usually 
articulate, except in the younger branches, but in fossils fre- 
quently there is no articulation. Noav in none of these eases is 
there any mateiial difference in the zooeciuin aeeoi'ding to the 
Avay in Avhicii the zoarium grows. 

It is sonietiines forgotten that all this only deals with the 
position of thezomcia, or, as Levinsen Avould say, the ^Uuitozooids,'” 
and this has proved of quite secondary value in classification; hut 
this does not mean that characters furnished by tlie otlier 
‘•zooids'’ such as avicularia, stalks, stolons, radicles etc,. Avhich 
also cause differences in the form of the zoiiriimi, may not lurnisk 
A*al liable characters. ' ' 

No doubt the Catenicelluhe are derived froin lumrticulated 

* “On ^^nine Oviwlls of Cyclostouiatoiis BryozoaT Joiirn, Liriu. Soc., tZool. 

vol. AX. p. ' 
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forms, but evidently tliis is a long way back^ so that iiovv 
articulation is a.ppareiitly a generic cliaiucter; but there iniust 
have been a time when closely related forms were in some cases 
continuous, in others articulated, but now both zoarial and 
xocecial characters indicate a group of Gatenicellidte. In Cellaridie 
and Thalamoporella the articulation is more recent, and should 
not be made a generic character. 

Examining the Cyclostomata in the same way, we find to a- 
certain extent parallels with the Cheilostomata : Masiopora, or 
perhaps should say Diastoporid^e, occurs adnate, but also 
bilaminate in such forms as D. intricariaf AfeseMteripora ; find 
some forms now placed with Entalophora., such as JA regidariH 
MacC4., belong to this family. Even the D. ohelia division, which 
it has been proposed to raise to a genus Diplopora^, has adnate 
forms, as well as the erect fossil Diastopora hreiidolensis Watei-s t, 
with tubules between the zomcia.. A Stoincitop>ora-\i\e growth 
may become erect, and too imich importance lias been a,ttache(l 
to wdiether a form is adnate or ei*ect. Tliere aie adnate forms 
with Hetei'oporidan structure, and some bilaminate as Favosplra. 

The ovicells together with the oceciostomes etc. are, as stateil, 
going to assist us to trace relationship, but to wiiat extent we 
cannot yet say, as oiir knowledge is in most families very in- 
complete, often fragmentary or absent. Howevei*, although only 
sufficient to sho^w the direction in which work is wanted, it may 
be useful to put together what I have gathei*ed from rny own 
collection and from published accounts of recent foimis. 

In C^'isiat the ovicells of most species are known, and they with 
the ooeciostomes furnish most useful characters in deterniinatioii. 
In the species examined there are 8-9 tentacles. 

In Idmonea^ as at present understood, there are wsome important 
and rather puzzling difierences in the ovicells. There is, Fiust, 
the I, mdians^ mentioned in this paper, also /. cdhniica Forbes, 
/, concma Beiiss.and I . parasitica Busk, in wduch the omeiostome 
occurs on one side, usually on the second of the series enveloped 
by the ovicell, and by the first or second zomeium counting from 
the median line; the tube curves over and turns downwards 
(PL II. fig. 6, oe.). In these the ovicell spreads across the anterior 
surface. 

Second. There may he merely an irnterior inflation, usually 
near to a bifurcation, with a centel oceciostome, as I, inter juncta 
MacG. 

Thied. J have a fragment of slU Idmonea^ -gvohMj austndis 

* This name traniiot stand as it has already been used, see pace 836. 

f Qmrt Joiirn. (Teol. Bye. voL dviii, p. 155 , pi. ill, %. 1 ( 1892 ). 

I Heiiss (Foss. Pob^parien des Wiener Tert. p, 99) described the Cyclostotnatolis 
ovicells as of which C, glahrtm occurred on Crisia homesi (a Orisia), 

MeUpnra (apparently and JH. caneelUta (do. Idm,); md. 

'€*€tJop^pma striatum oit St)mera..'-kijppoHt%ns. 

Hajrenow (Brj^ Maest. p. 105) described laris on TruncaUda 'repmts 

and T, trancata*, O. cwstrictmn an Idmonea tetrasticha (this is not JTifaiow-ea, 
perhaps a worn Trmimtula)\ and C, ffrawtilaiwni on Idm. lichenoides. 
does not quote Hagenow Enite correctly. 
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MaeG., in wliicli the oviceli spreads over three or , four series on 
one side only of the median line. 

Fourth. There is the very curious oviceli standing erect and 
embracing the zooecia of a series, which I described ^ as occurring 
in I. meneghmi Hell., but from an examination of more material 
I came to the conclusion that it was I. triforis Hell., and a 
co-type has confirmed this conclusion. As described, there was 
little to distinguish I. meneghini Hell, from /. triforis Hell, 
except size, so tliat without a fair amount of material they were 
not readily distinguished. 

The zocecial aperture of Idmonea varies from 0*06-0*2 mm. 

The so-called I. irregularis Meneghini has the oviceli dorsal, 
and must be removed to Tervia. It has 13 tentacles. 

In Tiihulipora there is an anterior oviceli spi’eading among 
many zooecia, with the omciostome usually close up to a zooecial 
tube. Zooscial aperture 0*07“0* 18 mm. Tentacles 11-12. The 
colony is, where attached, often provided with small projections 
or even long multitubular radicles, so that the attachment is but 
sliglit, whereas in Sto77iatopo7Xi it seems to be very close. 

In Filisparsa there is an anteidor oviceli. 14 tentacles. 

In Entalopliora few ovicells have been seen. In thQp^'ohoscidea 
group they are not very large, and are near to several zooecia, I 
tubes without enclosing them. In vxisinensis^ the species 
described in this paper, the oviceli is very long and contains 
a considex'able number of embryos. However, under Entalophora 
many species have been included which have a distinct lamina, 
and in these the ovicells found are of the Diastopora type, and 
suggest that they are erect cylindrical Bimtoporau E^italophora 
7'egnlaris MacG., and wdiat I called E, 7'ugosa cFOrb., from 
the Mediterranean, must be removed on this account from 
E^ntalopliora. 

The zooecia,! aperture of Entalophora is 0*07-0*19 mm. The 
number of tenta,cles is 12-16. 

Biastop07'a. The oviceli is vesicular, as an irregular or sub- 
globtdar elevation, often involving many zomeia, and sometimes 
situated tangentially to the colony. The oviceli ma,y spread 
internally with many arms, as in B, intricaria Bmittf. Bo far 
as seen, the ooeeiostome of Biastopora is a small plain tube, usually 
directed pi^oximally. The zocecial aperture is 0’06-0*ll inm.$ 
The number of tentacles counted is 10-12. The ovicells of a very 
considerable number of fossil BiuBtoporm have been figured, and 
the genus was abundant in the Jurassic and Cretaceous periods, 
and occurs m Eerenicea Lonsdale, in the Silurian (see 

fig. in Bassler, Bry.-Fauna of the Rochester Shale,’' p. 16, pL v. 
figs. 1-5, 1906). 

“Ovicells of Cyolost. Bryozoa,^* Jouru. Linn. Soc., Zool. vol. xx. p. 278, pi. xiv. 
:fig. 2'(i888). ' ' , ■ ■ . 

t Waters, “Bryozoa from Franz Josef Laud,” Jornii. Linn. Soc., Zool. voL xxix. 

j: In .some :fossils ' tlie nrifico/is' larger, see^ 
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Dimtoporu -with tubules luis been eallt^J Dlplopora^ a, iianie 
already used for a CLileareoiis alga.. .iNbicUillivray made a geo us 
Jjiplopora, but findiug the na.ine occupied changed it to Diplo- 
‘porella : tlie Diplopora has also been giceii for two or three 

other things. The group, liowever, oc,cnrs inci’usting and Itila- 
niinate. The family lJiasto}")orid;e will probably be foiuid to la? 
moi*e distinctly separated than any of the otliers. 

Hornera. The ovicell is a large siibglol)n]ar, dorsal or some- 
what lateral chamber witli la.rge pits a.nd a, lateral ooadostoine. 
Tentacles, 9 in species examined. Tlie Hornera ehurnea ’’ 
Jiill. & Calv. has a most curious anterior ovicell, but 1 do not 
see wliy it is placed witli llornem ; also the Hornera granen 
UmIv. seems to ha.ve a somewhat similar oviceiL Zoo'cial: 
a|)erture of Hornera ()'04-0’12 mm. 

Dkcotiihigera (Defrancia), Tangential ovicell witli oceciostrmie 
near the distal liorder. One sjiecimen has tlie ovicell the ^vllolo 
way round tlie periphery. Xo doiilit many species hav'e heeii 
placed nndei* Lichenopora. 

Honiaiopora. Although many Htomatoporm have been figni*ed 
and described, but very few ovicells liave been seen, and Bniitti’ 
said no species wei*e known with ovicells. In h'. drvergens 
Waters +, the ovicell is a small rouml elevation on tlie anteiior 
surface. In (?) sp. from Plymoutli the ovicell is at the end 
of an ei-ect braiicli as in Svperqiils. In X. major Jolms., the 
anterior ovicell lias a small plain tube for the oceciostonie. 

The aS'. com'j}acta Blastopor a, and lias tlie ovicells 

I'uised in between the openings of a small nnmlier of zocBcia, or 
is tangential, with the oceciostome as m Hiastoporad Xorinaifs 
specimens examined are now in tlie British Museinn. 

Lichenopora. Ovicell central and spreading lietween the rav's. 
OcBciostome erect, plain or funnel-shaped ; or a plain horizontu! 
tube low down near the edge of the ovicell. Tliere may lie many 
Of ecios tomes, probably indicating several ovicells, just as a. colony 
of Hiastopom muj have a number of ovicells. Binitt mention’s 
eight oceciostomes in L. rerrticurm, and tins must have lieen a, 
fine speeimen, as I have never seen more than six. Tlie zofuidal 
apertmes in all recent species measured are about the same size 
(from about 0-06-(h09 mm.). 

Befrancla lucernctria Bars and Domopora stellaUi lia\^o the 
o\'ic*ells in between the ra;ys. ■ ' . 

Frondipora has the ovicell across tlie anterior sui*face of a 
brineh, not much raised, and the omciostome, aliout 0-12 iniu. 
wide with the lower edge straight, also is but little raised, ami is 
not attached to a group of zocecia. 

FloscMipora has the ovicell -wall uniting from neighliouring 
zomcial bundles.' 

Calvet, “Brj. Cyclost. prov. des (‘ainp. Rneiit. Jircomp. ]). K. A.S. le IViiu-p (h 
Moimco h torfi de k Princesse-Alice,” Bull. IiKst. Oeeaii. A’o. 216. r. 7, i\ix, 5 (1911). 

t ' Ivrit.' Fort.' 1866, p. 414. , 

T 'Expcki; Antarct. Ik’Ige, p. 89, p]..ix. fig. 6 (1604E ' ' . ■ ■ > ' , 



BRYOZOA FROM ZAYZlBAli. 


837 


Jleteropora. The ovicell is luikiiowii in recent species. Ijiit 
N ovak'^' hgiires one in a Cretaceous fossil. It is sac-like Yitli a 
sniall opening at one end. Tentacles 14 in i/. Waters. 

Svpercytis has the ovicell at the end of the erect cxdony 
S])reading over the wliole width. Tlie Bnpercytis tuhigera Busk, of 
the ‘Challenger/ is not related to nor is it correctly 
described, as the series are not uniserial but biseiial. It loohs 
more like a Tuhidvpora, 

fhds^dipora. Officiostoine tube nroTower than the zoceciiil tube, 
without any terminal expansion, There are 10 tentacles. 

CiiisiA DEXTicuLATA (Lainarck). (PI. lY. tig. 5.) 

Crisia dentimlata Ykiters, ‘‘ Rep. Mar. Biol, of the Sudanese 
Red Sea, Bry, pt. ii. Cyclost. etc.,” Joiirn. Linn. Soc., Zook 
vol. xxxi. p. 2d2, pi. xxiv. tigs. 1-3, pL xxv. hg. 11 (1910); and 
add 

Osburn, “ Bry. of the Ymods Hole Region,” Bull. Bur. of 
Fisheries, vol. xxx. p. 216, pi. xviii. fig. 8 (1912); ‘-Bry. from 
Labrador, etc.,” Pioc. Un. St. Nat. Mus. vol. xliii. p. 276 (1912) ; 
Giierin-Ganivet, “ Bry. de la Region de Concarneaii, etc.,” Trav. 
Sc. dll Lab. de Zook et de Phys. Mar. de Concarnenn, vok iv. 
p. 19 (1912) ; “ Mission Arctic|nes : Bryozonii-es,” Soc, d’Ocean, du 
Golfede Gascoigne, p. 39 (1913); Osburn, “Bry. of the Tortugas 
Islands, Florida,” Pub. 182, Carnegie Inst, of YFshington, 
p. 185(1914), 

We see that the connections from the stolons to the zooecia, or 
through the septa of the stolon, in Zoohoiryori pelhwidmn Ehr. 
(p. 849) and other Ctenostoinata are much inoi*e elaboi*ate than 
any description had indicated, a number of cells on each side 
meeting those on tlie other, and to these groups of cells reach the 
])lasnia network, which spreads tlirougli the stolon and the zofccia. 
However, in Crisia and other Cyclostoiuata, I have not found a 
])lasma network spreading all tlirough the zocecinni, as we know 
it in CheiloKstomata and Cteno.stornata, hut near the base below 
the caxann there is a .small number of tlireaxls. The polypide so 
nearly fills up the zooecial tube, that there does not seem to he 
room for much network of plasma. 

In Crisia and other Cyclostomata, the number of connecting 
pores is very considerable, being situated generally all along the 
surfaces, and, as a rule, tlie zocecium at it.s proximal end is 
connected with the zoreeia on the two sides, in such away that 
it seems impossible to s|)eak of anew’’ zocecium having arisen 
from any one older zooecium (FI. lY. fig. 6). There are hut few 
cells in contact wuth the pore, in this case apparently two on each 
side(Pk IV;fig. 5). ... '.gw. k'x . 

Loc, Add: Arctic ; Atlantic, Cape Yerde Islands. Wkisin, Brit, 
E. Africa, iO fath. (501, 516). 

^ “ Hry. der tolnnisidjen KrHdeformat der 
AkacL Wien, vol. xxxvij.;.ri» vim figs.,,.0O,'34.(1877). ' 
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Geisia eloxgata Milae-Ed wards. (PI. I. tigs. 3, 4; PI. IV. 
fig. 6.) 

Crisia elongaia Milne-Edwarcls, Mem. snr les Crisies, les 
Horneres,’^ Ann. des Sciences ISTat. ser. 2, vol. ix. p. 10, pi. vii. 

2 (1838) ; ? Busk, Brit. Mus. Oat. Cyclost. p. 5, pi. iv. figs. 5, 
6 (1875); ?Busk, Ghall. Exp. Eool. vol. xvii. p. 5, pi. L fig. 3 
(1886). 

The specimens from Wasin are without any doubt the species 
described by Miiiie-Edward.s,, even though he says '‘plus greie ” 
than dentimlata Laink., which is not the case. Busk, in hivS 
Museum Catalogue, speaks of the zooecia being much produced, 
whereas this is never the case in my specimens, nor does Milne- 
Edwards show it, or even Busk himself in his figures. 

The lateral branch, of which tliei’e is one, and only one, to each 
joint starts from near the end of a joint, after about the 6th-i0th 
zoceeia on the one side. The last zocecial tube is continued free, 
as is the case to a certain extent with the last zoceciinn on the 
other side. The number of zocecia is uneven, and in some of the 
tei’minal nodes as many as 13 pairs of zocecia have been counted. 
There is the small mark below the oral apei-ture, as in 
culata^ showing its relationship. The older chitinous joints are 
black, the younger ones are light. No ovicells ar'e known. 

The surface has numerous pores, and I do not iindei'stand Busk 
speaking of it as granular. The closure is slightly raised in the 
centre, and near this there are one or two pores. 

Thezoarium is about 0*3 mm. wide ; the distance from zooecium 
to zocecium, on the same side, is about 0*25 mm., and the aperture 
of the zocecia is about 0*07 mm. 

Since I wrote my Naples paper, I have been able to examine 
better specimens of what I took to be (7. elongaia, which correspond 
most nearly with 0. a'ihxcria Stimpson, as re-desciibed by 
Osburn*. 

In the Naples specimens, the fresh internocle ai-ises after the 
2nd, 3rd, or 4tli zooecium of the one side, and another branch, 
arises from after about the 6tli zooecium on the other side ; no 
ovicells were found, though some are forming at tlie very end of 
the branch, arid tlie zocecia are about 0*45 mm. apart, which is 
alioiit the same as in Ci ramosa H., with which it is allied, but 
the chitinous joints are light. What I called var. angttsiata, 
I now consider is <7. ramosa Harm. 

The Algoa Bay specimen, so described in the British Miiseum 
Catalogue, is probably elongaia, and in this specimen the fresh 
branches are always high in the internode. The ‘ Challenger ’ 
specimen named elongaia I do not think is this species, and it 
has branches both high and low in the internodes, more as in 
':C. ramosa. The specimens called elongaia by Norman from 
Madeira are' more like' C. . 

Loc. Red Sea ? Algoa Ba-y? Wasin, Brit. E. Africa, 

10 fath, (501), collected by Grossland. 

# “ Bryozoa of the Woods Hole Ecgioii,’’ Bulk Bur. of Pislierius, vol. xxx. p. 215. 
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Orisia sertularoides (Audoiiiii & Savigny) (PI. I. figs. 5, 6.) 

Frohoscina sei'tularoides Aucl., “ Descrip, de FEgypte/' Hist, 
iifit. p. 236 ; Savigny, pi. vi. fig. 6. 

Orisia recMTi^a Heller, ‘*Bry. des Adriat. Meeres/’ Verh. d. K.-K. 
zool.-bot. Gesellsch. Wien, vol. xvii. p. 118, pi. vi. figs. 3, 4 (1867). 

Zoaria of ratlier straggling growth, apparently about 20 inrn. 
high; internodes short, with 7-15 zooecia, though usually 7-“9, 
with light joints, and the branches grow from above the first 
zoceciuin on that side, with sometimes another branch on the 
other side, near the distal end of the node. Branches not very 
wide (about 0*15 mm.); zocecia directed forw-ards with only a 
sliort part free, the distance fi*om zomciuin to zoa^cium is about 
0*21 mm., the zocecial aperture is 0*06 mm. 

The ovieells are very wide and large, irregular globular, placed 
to one side, and the omciostoine is funnel-shaped. 

The growth is like that of C. elnirnea L., but the branches arise 
higher up after the first or second zooecium, and in nodes where 
there is a branch the number of zooecia is uneven. It is also 
much like C, acropora Busk, though the denticle by the aperture 
occurs but very rarely; from C. ramosa Harm., it difiei-s in 
having shorter internodes and in having the zocecia much neai'er 
together. Although Heller’s figures and description are unsatis- 
factory, it does not seem that there can be any doubt as to the 
identity of the species. 

A specimen from Ras Osowameinbe (504) has the zooecia less 
spread out, the joints black in the older parts, and toe zoc)(3cia, 
about 0*28 mm. apart ; the ovieells are large and irregular over 
the whole wudth of the zoarium. The difference may only be 
local, and it seems advisable to consider it a variety. 

Loc. Adriatic {Heller). Wasin, Brit. E. Africa, 10 fath, (500); 
Chuaka, Zanzibar, 3 fath. (506), collected by Cimsland. 

Orisia iNPLATA, sp. 11 . (PL I. figs. 1, 2.) 

This is one of the most delicate species of Crisla^ and is some- 
w*hat like C. genimlatci M,-Ed., but there are two alternate zocecia 
in a Joint, the new node rising from the end of the last. Tlie 
nodes of C. geniculata are tw-ice to three times as long, and the 
zocBcial apertures of geniadata are about 0*075 mm., whereas in 
inflate tliey are only about 0*04-0*05 mm. The very light 
corneous tubes of the Joint are, when examined with a high 
power, found to he marked with fine longitudinal lines. 

The ovicell is suberect and is only an inflation of the zocecial 
tube, being tlie simplest ovicell known. From this eharacter the 
specific name is chosen. The oceciostome is cloiml, so that it 
cannot be seen from the front, and is a small plain tube curved 
over, wfith a circular aperture 0*02-0*03 mm. The ovicell is not 

^ [Tlie pai’entheses around the names of authors placed after seientific names iji 
this paper are used in accordance with Article 23 of the Interiiationar Rules of 
N omenclature (Proc. 7tli :Int.:€on^,,';.Bo'St.on 1907, p, 44 (1912)). — ,■ 
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t^loiigiite like tlift ovic^ll ai‘ geniciilata, as figiireil by Busk iiiid 
ilaniier, and also as a specimen in iiiy coUectioii. llariner 
considers that C. gentculMa and G. cornuta must be separated, 
chiefly on account of differences in the ovicell, and although the 
present species Ls also allied there seem to be sufficient reasons 
for its separation. The 0. crisidiodes Ort. has 2-3 zocecia to each 
iiiternode, with three-jointed set?©. 

Loc. Wasiii, Brit. E. Africa, 13 fath. (500), only one colony. 


ChllSlA CIRCIXATA, sp. u. (PL I. figs. 7-9.) 

The zoariiiHi divides into two main branches, and on etich of 
these the fresh branches are mostly given off from the one side, 
a.ud in the lower part of the zoariiim the fresh bi-anch arises at 
about the second zooeciiim, while in the 3miinger part the branches 
start from about tlie fourth. The joints are light. The distance 
from zomcium to zoteciuiii is about 0*27 mm., and the round 
zotaoial aperture is about O'OB mm. There are fewer pores on 
tlie zocBcia tha,n in most Oriske, and the zooecia extend free for a 
considerable distance. 

The ovicelis, occurring just after a bifurcation, are large and 
erect, with the curved otBciostome on the distal or dorsal siu*faee 
of the ovicell, with tiie omciopore only 0*05 mm. diameter. 

The ovicell of Grtsia may appear to be central as in G, ramosa 
Harm., O.fistidosa Hell., etc., and is then long and pear-shaped, 
or it may appeal* to be at one side, and may be shorter, when 
we call it poraifonn. There are others in which the ovicell is 
free, not being attached by its surface, and with the ooeciostome 
on its dorsal surface instead of being directed forwards. Free 
ovicells occur in G. ed wards Uma d’Orb., G» hkiliata MacG. 
,Ch /m'fcemsfs Maplestone. ’ 

I have felt much hesitation as to whether the form described 
is the Grisia Maplestone^, and it also has many points 

of resemblance with G, cgUndrica Busk, but a different ovicell is 
figureci The Museum specimens (528, 853) of cr/lmdrica 
no ovicells. 

Loa. Has Osowamerabe, Zanzibar Ohannel. 10 fath.. only onr 
specimen (504); Prison Island, Za.nzib.<ir Channel, 8 fath. (5051 • 
Bnt. E. Africa, 10 fath. (5-20) : collected by Orossland. ' ' 


En"t.\lophor.i. WASISEXSIS, nom. nov. (PI. IT ficrs l_i <) . 
Text-fig. 1.) V • ■- , 

Entahphora (hflpM Smitt, “ Floridan Bryozoa,’’ nt i iv 11 
pL V. figs. 28-30 (1872). l l A 

^ As this te not seem to be the same as the small delicate 
British species known an (leflexa Couch, I have given it another 

name.,-'" ■■ 

,, The specime!is from 'Zanzilmruire buried' in sponge, which has 


Lorti Howe I^hml Palvzoad’ '.Proe. 
pi. xxiw fig;. 12 (1904). 


Roy. Soe, Vicfc. voL .xvh*. 


'|u390,' 
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^Towu over tliein. The zotu-iuin is aboiit 25 mia. liigli, divhling 
into ni;my iie^v brandies at mtJiei* an acute angle. Tliei’e are 
inany zoieeia, with long tubes all round tlie zoariiinij with tlie 
oral aperture 0-09 inm.-OT inm. Tliere are 12 tentacles, and 
transA'erse sections sliow about 15-16 zocecia. 

The base of tiris species has not been seen, but E. prohoscidea 
grows from a multiserial Stornaiopoy'aAWe base, wliidi often 
spreads for some distance before the erect growth commences. 

h, dpfh.ra also starts fjrom a Etomatopora bftse. whicli is 


d'ext-lignre 1. 



JCiitulp^^hotXi wasinemis, X uhout 1-, 


principally umserial, though in places it may be biserial,, The 
zoiecia'of this species, Norm., and 'E, d^em^bmAi, 

have the aperture about the same size and a, re allied ; and as the 
zoarial growth of E.. degam Norman^ is similar, it is doubtful 

(imiH) Mailemif’ Jouiii* Liun. 8oc., Zool. vobxxx. p. 281, pi. xxxv. figs. 4, 5 
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wlietbei* tlie greater pi’ojectioii of the zorreial tubes may not 
depend on local conditions. 

Only few ovicells have been found : one is small a.t the side 
Just above a bifurcation, and has an ooeciostome with a narrow 
opening and a somewhat triangular plate in front of it. The 
other ovicells have the ooeciostomes like those in the first, and 
spread round several zooecia without including any — that is, none 
pass through it. This structure was shown by Sniitt (fig. 30). 

Yery few ovicells of recent Entalophora have been described. 
Busk says of .E. delicatida B. ooecium tumid,” but it has never 
been figured. In the ‘Challenger’ Report Busk, on pi. iv. 
fig. II), figures an irregular zooccium as an “ovicell dilation,” but 
from an examination of the specimen I think this is a mistake, 
as there is no sign of more numerous perforations, which 
we seem always to find on the ovicells of these groups of 
Cyclostomata. 

In my collection there are ovicells on E, regidaris MacG. and 
E, intricaria Busk^^', but these and some other species, among 
which what I considered was E. rugosa d’Orb., from Naples, wuil 
probably have to be removed from Knialophora^ a,s sections show 
a distinct lamina, and the ovicells are wide with the zofBcial 
tubes passing through, reminding us of the ovicells of Dlmtopom^ 
with which they are closely allied, but whether they must he 
called Diastopora or Bidiastopora need not now be considered. 
Among fossils also, no doubt many must be removed from 
Entalophora to Diastoporiclse. B’Orbigny and others have also 
placed under Entcdopho7XC many species now removed to 
Meliceritites, 

The ovicells of fossil Entalophora (Spiropora) anmilosa Mich, 
are figured by Canuf , and are fairly similar to the ovicells of the 
present species. Canu does not figxire the zooecia spiral or 
regtilar, therefore wliy does he call it Spiropora ? 

Xoc. Florida (SmlU). Wasin, Brit. E. Africa, 10 fath. (501) 
(507); Ras Osowamemhe, Zanzibar Channel, 10 fatln (504): 
collected by Crossland.. \ ^ 


FiEISPARSA TUBULOSA (Busk). 

: ■ Eormra riolacea vsiT, inhdosa Busk, Cat. Mar. PoJy.pt. iii. 
p, 19, pi. xviii. fig. 4 : for synonyms see Waters, “Austral. Bry 
Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 257 (1887) ; and “ lien' 
Mar. Biol of Sudanese, Red Sea, Bryozoa,” Journ. Linn, Soc„ Zool 
vd.xxxi.p. 235,pl. XXV. figs. 16, 17 (1910); and add: Seguenza' 
Form. ierz. pp. 297, 372 (1879); De Stefani, “ Jejo Montalto e 

» & intri^rm^Ba^ basm spines on the outside of tJie zo(Vcial tubes 

wlndi pass thmigb the ovicells. Ihe lamina is not seen in all stages, and in the 
section which 1 figured Q. Jouni. Geol. «oc. vol. xliii., pi. xviii. fig. 6, none Is ^i ' 
though ni other piece.s it IS duitedistinc^^ ^ j-issten, 

i siirfe ovicells desBr^^ Bathonien d’Occaigncs,” Bull de la 8oc 

Ueol. de Fmnce, sdr. vol xxvi.p; 282, figs. 19, 20 (1898). ‘ ’ 



BEYOZOA FROM ZANZfBAll. 


843 


CJapo Yat/’, Mem. II. Accad. d. Liiicei, vol. xviii. p. 208 (1882), 
Neviarii, “Bri. Neog. delle Oalabrie/’ Pal. ItaL vol. vi. p. 234 
(1900). 

As Biislc made a mistake about numbering his figures, it 
is difficult to understand what he meant, but in spite of this 
it seems advisable to retain his name. Apparently the type 
niolacea should be Filispm'sa^ SiXid in the dSToriiian collection 
speennens so named, from Fiord, have none of the appearance of 
Hornera, but look like Filisparsa, having anterior ovicells which 
are broken down.. There is among these specimens one piece of 
IIoTiiera^ perhaps lichenoides^ evidently misplaced. 

The specimens from Wasin have the oral aperture about 
0T5 mm., corresponding in this respect with specimens from 
Naples and Australia, and here also the closure of the zomciai 
tube has a number of pei-forations similar in appearance to those 
of the zomcia. There are 14 tentacles. The ovicell spreads 
over the front, and the ooeciostome, directed somewhat backwards, 
is about the width of the zooecial apertiii*e, but in tlie longi- 
tudinal axis is only about 0*07 mm. There can scai-cely be said 
to be a funnel, although there is an iiTegular expansion which 
frequently cuiwes over. 

The expansion and funnels of the ooeciostomes of the Oyclosto- 
mata are often very variable, so that too much weight must not 
be attached to their measurements ; also some ovicells may be 
found with and others without funnels. 

There are some specimens from Zanzibar, apparently of this 
species, which in younger parts just touch the support at intervals, 
though there are no definite rows of dorsal projections as in 
TiihiiMporci 2 ndchTaWo>i^^ in the older parts there are strong 
calcareous radicles, sometimes formed of only one tube, but more 
frequently of two or three, which may divide at the end to form 
claspers. Idmonea Norman has still larger ludicles the 

width of the zoarium, often formed by five or six tubes. 

A species from Naples, wBich I have considered to be the 
Tuhnlipora mcrassata d’Orb. as more fully described and figui’ed 
by Smitt, has zotecia much about the same size, and skinding up 
in the same way ; but the zoarium spreads out fan-shaped, instead 
of being unattached for a considerable distance, and is continuous 
about the same width. The ovicell is situated avS in T. iidridosa'y 
vvith the ooeciostome about the same size as the zocecial tubes, 
sometimes ending off straight, at other times with a funnel. 

■Loc. Naples (IF.); Victoria (J/acfi''.) ; Holborn Island, Queens- 
land, 20 fath. ;■ ■ North Atlantic. (B.), .Ba.s Osowamembe, Zanzibar 
(Jhannel, 10 fatb. (e504), collected by Crossland. 

Fossil. .Tertiary.: Rhodes, Sicily, etc.' . ' ■ 

., Teevi A iRBEouLARis Men.eghim). ' ■'■(.PL ■ lY. fig. . '8.) 

likmnem irregulam^^ Meneghini, Polipi della fam. dei Tubul. 
finora osaerv. nell’ Adriatico/’ Nuovi Baggi del Amid, di Scienze, 
;,:':;:Troc.:'Zool..'Soc.--1014',;No.^.BY1I.^:p; 
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vol. vi. p. 12 (1844). For sjnoiijins see 'Mk^* Jelly 'V 
Gii-talogiie f-uid add ;-™- 

Filisparsa ■frre.^i&^an^'Watei’Sy ‘^Ovicells of Cyclosi. llry./GIcniro. 
linn. Soc.y Zool. vol, xx. p. 279, pi. xiv. ligs. 5, 6 (1888) .Norwiany 

Poly, of Madeira/' Journ. Litiu. Soc., Zoc?L vol. xxx, p. 279,, 
pi. xxxiv. figs. 1--:H1909). 

Tenia fdini Oalvet, ‘‘Rocb. de la Gamp, dii ‘Caiidaii/'' Amu 
de FUiiiv. de Lvon, p. 265, pLvii, figs. 1-3 (1896), 

Tenia irregtikms, JiilL & Oalv. de lllirondelle,” p„ 1 14, 

& p. 157, pL xiv. fig, 7 (1903). 

The proxi:maI part of tire zoariiim Iia-S the zorecia iiTegtilarlj 
|:>lfieed as in Filwpm^sa-; then later, usually after the first 
brMncbiiig, there are disfcinet series on eaedi side, often witli isolated 
zoieeia, in the median line. The veiy earliest part, namel}^ the 
primary, is like that of Htoniatopom^ being aliont the sa.nie siz (3 im 
ca’ilirmiy zoiTciii and but very sliglitly expanded at the proximal 
end, whereas in Tubidipom and many other Oyciostciiiiata tliei'O 
is a large disk. This disk I have figured in Tidmlip&m puTdt-ra^ 
aiul it has also been figured by Barrois, Roliertson and otliers. 

Inside the zfxecial tube, about the position wliere it lieconie.s 
erect, there is on tlie proxiina .1 side a shallow comb-like process 
(PL IV. fig. 8 ). This is where the closure takes place. Iliere 
are combs in some Membraniporidm, and spinous jirocesses in 
many Cyclostoniata, but I have not found a similar coml) in any 
otlier Oyclostomata and it ‘does not oeeur in Fllisparm tnhulosa. 

Lon Adriatic; Abip!es,40fatlu-; Gemm; Bay of Biscay: Azores, 
450 fath, (V <{• CL) ; Madeim, (Ad) ; off Cape Blanco, West Africa, 
235 'met, (J. CL)i Australia, Wasin, Brit. E. Africa, iO'fath. 
(507), collected by Crossland. 

Jbmokea MiLNEAXA dXlrhigny. . : 

Fern synonyms and localities, see Waters, “Biyv fi'oni neat' Cape 
Horn,''’ Joiirn. Linn. Soc., Zool. voL-xxix. p. 249 (1904). 

■From lias Osowamembe, 'Zanzibar- Oha.imel, 10 fatln (504),, 
e-ollected by Cimsknd. 

; Ibmokea eabians (Lamarck). (PL II. fi.g«, 6 , 7 ( 3 ^ 10 ,) 

, '■ ' For synonyms see ' Miss Jelly's Catalogue .and arid 
'■'".Hollman, W. P., Journ.Il^. Micr. Soc. -pL vhi.. 1906, photo- 
graph.' only : Philipps, E.'.G., ‘^Polyzoacxfilecded by'Dr. W'lWepd 
Willeys. .Zool. Results,, pt.. .-iv. /'p. 449'' ■ (-1899); ‘ MacGillivrav 
■■ ‘^Monog.,of:the TertyPolyzoa of 'Victona,” Trans.' :Roy. .Soc. Virt': 
voL',iy..,.p; 121, pLxvL fig.'.lS (1895). ■ 

Besides the more nsaal fonn with short branches (fig. Sa) there 
are from both localities specimens with long ones (fh»' 8 ) havin^»‘ 
similar siibparallel branches, MacGiliivray has referred to a 
larger form, and Busk called it var. ermta. In the smaller 
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form as a rule there are two zooecia to a series, though there 
may be three, especially near the growing ends, while the larger 
form lias three zo^ecia or occasionally four. A range of inter- 
mediate sizes have been met with. 

The ovicells are anterior, near a bifarcatioii, or in otlier 
positions, even often half-way between two bifurcations ; large 
pores or pits occur on the surface. The omciostonie is on one side, 
most frequently by the first zomsiuni of the second series involved 
(fig. 6), though sometimes it occurs by the third series, but never 
more than one oceciostome has been seen on an ovi cell, and the 
tubular oceciostome turns over and downwards, resembling in 
jiositiou and form the ooeciostomes of I, atlcvntica F., /. conmva 
liss., and /. 2 mra 8 itica Busk. 

The lai-ge lateral plates on the ovicell descrilied by me * as 
occurring in Torres Straits and Australian specimens, are not 
seen in those from Zanzibar, though from the localities previously 
mentioned they are very distinct, and are also seen in the 
‘ Challenger ’ specimens from Tongatabu, and in the British 
Museum specdmeiis from Cape Oapricorii, where however they 
are elongate rather than round. There are no frontal ridges on 
the ovicell as described by MacGillivray, The series are about 
0-26 mm. apart, which is much closer together than in any other 
species measured. /. atlantwa F. is 0*6“1 mm. ; L australis 
MacG. 0*75 mm.; L conmva Reuss 0*5 mm.; I, 2 ^^data Norm, 
0*45 mm. ; I, tumkla Sm. 0*7 mm. The zorecial aperture is about 
0*06 mm., whereas in /. atlautica it is 0*15 mm. ; in L mihiemm 
0*1 6-0*2 mm. There are 8 tentacles. 

The ovicell consists of several lobes, there being on both sides 
one between each two series of zooecia., so that in a mature ovicell 
there are usually six such lobes. The embryos are small ; the 
mature ones may be 0*1 mm. aci'oss or even a trifle larger, but the 
majority a.re smaller. There is not much difference from the 
embryos of Entaloi^hora iiov., though a little larger, 

but they are smaller than those of Elastoi^ora intricaria Bm., 
0*12 mm. 

Ostrouinofift says the larvie of the Cyclostomata vary in vsize 
downwards from which is 0*48 mm., through4ZV^6?ii«^:?om, 

Fromlipora^ Jyiek&nopora, to Or isia^ which last is only 0*07 min. 
In sections I have found Mornera 0*4 mm, and vaidous 

species of 0?nsia from 0*07-0*1. The range in the Gheilostomata 
is somewhat similar, as Biplodymoides is O’OS, and Systempora 
■0*37/mm.C, 

This is no doubt Orisina kochstetienana Stoliczka J, but the 

* “ Bry from Kew South Wales etc., Aun. AIag. Nat. Hist., ser. 5, vol. xx. 
p. SSojpb vi. 'figs. 27,28 (1887). 

t ‘‘ Zm* Britwickeliingsgeschichte der Cyclost. Seebrj'ozoen,” Mitt. Zool. Stat. zu 
Neapel, vol. vii. p. 180 (1887). 

t “ Foss.Bry. derOrakei Bay bei AuckkucV" Novara Expedition, ]). IIB, pi. sviii, 
fig. 3(1864), ' . 
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7. hoclisMieria-'na of M acGillivray ^ is clearly Horiberat 

Busk. 

Tlie irinie Idmoneci t is used in the sense it litis been used foi’ 
a.- loii" time, altlioiigh recognising that in some causes it is iliMculfc 
to find distinctions between Idiuonea and Tiibulipora^ and tliat it 
is possible they ma.y liave to be merged. 

But TtdjiiUpora spreads out continuously, whereas Id/iiumea 
contiiiues of the same width ; also Ihdndipora has a more or less 
central orieell with a eeutral oceciostome, wdiile Idmonea usually 
has the oceciostome near to the series at one side. Perhaps 
fiirtlier study of the primaries and early growth, as well us the 
ovicells, may establish the position, but for tire present no luirni 
is done by waiting until the wdiole of the group/ is better under- 
stood. 

Loc. N e w Zeala u d , W an ganui , et c . ; Tou gatali u , 1 8 hi th . ; H on- 
olid 11 , 20"40 fatln ; Yictoria ; Port Jackson Adelaide (i. IP), 
Sydney ; Port Stephens, 5-6 fa tin ; Green Point, 8 fatli. ; Darnley 
Island, Torres Straits, 10--30 fatli. ; Cape Capricorn, B.M. coll. ; 
Lifti (PA.) ; Port Elizabeth (in Miss Jelly ^s collection). Both the 
siiial! and the var. erecta forms from Eas Osowamembe, Zanzibar 
Channel, 10 fath. (504), and Prison Island, Zanzibar Channel, 
8 fath. (505), collected by Crossland. 

Fossil, Orakei Bay, N. Z. ; Mount Gam bier, S. Aust. ; Bairns- 
dale, Gippsiand. 

Ibmois’ea INTERJITXCTA MacGillivray. (PL II. fig. 5.) 

Idmonea interjimcta MacG. Trans. Eoy. Soc. Yict. vol. xxiL 
|>. 137, 10 (sep.) (1886); ^Yaters, Austral. Bry.,’" Ann, Mag, 
Kat, Biist. ser. 5. vol. xx. pi. 256, pi. vi. fig. 29 (1887). 

Idmmiea pedleyi Hasweli, Cycles. Polyzoa of Port Jackson,” 
Proc. Linn Soc. Y. S. Yhiles, vol. iv. p. 351 (1880). 

Idmonea’ pidchemmei Kirkpatrick, llyd. and Poly, from the 
China. Sea,” Ann. Mag.- Kat. Hist, ser, 6, vol. v,..^p.' 22, pL iv. 
fig. 6 (1890). 

The zomcial aperture is about 0-12 mm., and the omciostorae is 
tliesamesize. ' 

Boiixe s|)ecimeiis from Ras Osowamembe have faint ridges on 
tlie' clorsalsiirface, aud by the. side of these 'lidges are rows ,of 
pores, Iraiisvei'se to tlie zoarium-. Lines of pores, though not, as 
marked, are also fouiKl on Idmmiea milnemia cTOrb., a s]:>ecies " in 
iiiany iU3spects siniilar, biit a larger species liaving - the 

.zomcdal aperture hirger... ■■ 

Zoc. ' Port' Philiipi' Hea.ds (MacG.) Green Point, Port Jackson,, 
8 ,fath.; (Il'le^era). , Ras Osowamembe, Zanzibar Channel,' 10, fath, 

"*Tert. Poljzoa of Yictoria,” Trans. Eoy. Soc. Viet. vol. iv, n. 120, t)1. xvi 
12-16 ( 1895 ).... ,. ^ , 

t See ii\v re-description “ On some Oviceils of Cycl. Bry,”, Joiirn. Linn. Soc., Zook 
vol. p. 275, pL xiv. 1, 3, 4, 7 (1888). 

I See Harmer, DeveL of Tubulipoi-a^” Quart. Journ. Micr. Be. vol. xli. n. .m. p. 88 
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(504); Prison Island, Zanzibar Channel, 8 fath, (505), collected 
hj Grossiaiid, 

Amathia liENDio-ERA (Linn?eus). (PL IV. iigs,' 3, 4.) 

For synonyms see Miss Jelly’s Catalogue and add : — 

Amathia lendigera (L.), MacGillivray, On the Australian 
Species of AmMhia^’' Proc. Roy. Soc. Viet. vol. vii. p. 135, pL B. 
hg. 1 (1894) ; Gal vet, Bry. Ectoproctes,” pL viii. figs, 19, 20, 
pL xiiL figs, 13, 21 (1900) ; 4^ Bry. Mar. des Cotes de Corse/' p. 4fi 
(1902); Bry. Mar. de la Region de Cette/’ p. 90 (1902); Jullien 

Galvet, “Bry. de rilirondelle/’ p. 31 (1903); Giierin-Graniret, 
“ Bry. de la Reg. de Goncaanieau/’ Tr. Sc. du Lab. de Zool. et de 
Pbys. Mar, de Concarneau, vol. iv. p. 23 (1912). 

The stems of the specimens fi-’orn Chuaka are about 0*07 mm. 
in diameter. This species differs from A. vidovci Hell, in not 
having the zocecia spiral, also in the branching being moi‘e or 
less at right angles to tlm main branch (fig. 4), whereas in most 
Amathia the branches divide equally in both directions. Hincks 
ba,s figured the branching of lendigera. 

Some sections of material from Swanage cut aci’oss tlie rosette- 
plate show the semicircle of cells, with nuclei at the end of the 
cell, directed to the pore ; also the round mesenchym-cells witii 
round nuclei are separated from the wall of the stolon, and are 
seen to pass over the mound of cells; up to this mound come the 
funicular threads with their elongate nuclei (fig. 3). The struc- 
ture of the cells near the rosette is very similar to that described 
in Zoohrjtryon (see page 850). 

hoc. British, French and Belgian coasts, Mediterraneon, Adri- 
atic ; Corsica (40“60 met.) {Cedvet)] Azores (J. (7.) ; Western 

Port, Victoria {AlacG.). Chuaka, Zanzibar shore (521, 523), 
collected by Crossland. 

Amathia semiconvoluta (Lamouroux). 

Amathia semiconvoluta Lamx, Ericvcl. Meth., Zoophjd.es, p. 44 
(1824); Heller, “Bry. Adriat./’ Verli. der K. K. zooL-bot. 
Ges. Wien, vol xvii. p. 127, pi. v. figs, 1, 2 (1867) ; Galvet, Bry. 
Ectoproctes, pi. vii, figs. 8, 9, pi. viii. figs. 16. 18 (1900) ; “ Bry. 
Mar. de la Region de Cette,” Tr. Inst, de Zool. de I’Univ, de 
Montpellier, ser. 2, mem. 11, p, 89 (1902) ; Watei's, Journ. Linn. 
Soc., ZooL vol. xxxi. pL xxiv. fig. 6 (1910). 

■' BermlamM ■Semico nmluia -Lamk. Hist. ' Nat. d’Anim.' sans .vert,, 
ed. ii. voL xi. p. 171 (1836); d’Orbigny, Pal. Frang. vol. v, p. 595 
,(1850^-52)7.:' 

The yellowish thick chitin-stem is about 0*25 mm. diameter. 
N ear the proximal end of each internode there is a clear oval 
spot, which is for tlm attachment of a ludicle, yet although this 
mark for the attachment occurs in all interuodes, radicles have 
only been seen in a very few oaises. A similar mark for radicles 
^ occurs in A, ohUqua MacH.j' and also, in A, hranltemis Busk, 
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the ‘ Cliallen^'er,^ wliicli iio doubt is realh" ^4. 

the cbaracter lias not been found in any other species exainineih 

Log. Mediterranean : Naples (J. W, W.coll.)‘^ A(lriatic (//e//rr ). 
Mbasin, J3rit. E. Africa, 10 fatb. (501), collected by Orossland. 

Amathia distaxs Busk. 

AraatMa clistans Busk, Chalk Exp., Zook vok xvii. pt. 50. p. 33, 
pk Tii. fig. 1 (1886): MacCdillnTay, “On some S. Australian 
Polyzoa,’’ Trans. Roy. Soe. S. Australia, vok xii. p. 30 (1883); 
“ On the Austral. Sp. of Amathia,^' Proc. Ro^u Soc. A^ictoria, vok 
vii. p. 134, pi. C. fig. 3 (1894) ; A¥aters, “ Mar. Biol, of the Suda.nese 
Red Sea, Bryozoaf’ Journ. Linn. Soc., Zook vok xxxi. p. 243, 
pk xxiv. fig. 7 (1910). 

The A. iiistcms B., A, tortuosa B., A. sem/iconvokU^^^^^ Laiux., ami 
A. •vklovlci Hell, form an incomplete spiral round tlie stem, ouly 
oeciipying part of the interiiode. The stem of A. distcms is tliin, 
measuring 0‘07 inm. diameter in most of the present specimens. 
The ‘Challeoger’ specimens which I measured luive the dianioter 
aboiit 0*1 mm. I seem to have measured some abnormal pit‘ce 
from Zanzibar which \vas stouter. From bifurcation to bifurcation 
is about 2 mm. long. There are 8 tentacles. 

Loc. Gif Bahia, 10-20 fath. (i>\) ; South Australia (MacG.); 
New South Wales (A. IF. IF. colL), Zanzibar town, shore, marked 
“pink Polyzoiiiii^’ (527), collected by Orossland, 

Amathia raovici (Heller). (Pk lY. figs. 1, 2,) 

Valkeria mdovici Heller, Die Bry. des Adriat; Aleeres,” Yerh, 
der K.K. zook- bo t. Ges. Wien, vok xvii. p. 128, pk v. figs. 3, 4 
(1867). ■ , • 

Vesimkiria dichotoma YeTicii], “Invert, animals of Yineyard 
Sound,” Hep. Comm, of Fish and Fisheries for 1871-2, p. 874, 

Amaikm lemUgera Busk, Chalk Exp., Zook vok xvii. p. 33 (1886). 

AmMhia dkliotoma Osburn (¥^erriil), “ Bry. of the Woods Hole 
Region,” Bulk Bur. of Fish, voi.xxx. p. 254, pk xxix. figs. 81, 81 a 
( 1912 ). . . ;■ 

The zooscia at a bifurcation are in short hiserial clusters, spiRilly 
arranged, encircling the stolon. There is sometimes a snmil 
cluster between a bifurcation as shown by Heller, wliose figure 
(was evidently ATom a dried specimen and is nob entirely., sa tis- 
, .factory. , ■ , , ; 

The branches are about 0*2 mm. in diameter. There are 8 
/teiitacdeSj'wdikdi nsAn- A,' lendigera L.,' A/'sermcon- 

«oto<z 'Lamx., A . hmngiiiartii Kirkp., and *A . B. ' The 

gizzaiA' is, about O'''05-,OR6 mm. -diameter, ' 

The connecting cells on the two sides of the rosette-plates are 
fairly similar to tliose of Zoohotryon peUmidmn Ehr., radiating on 
both sides from the pore, and the cells near this pore stain more 
:d;aHc!y:,;tbaAAbe (fig.. 3),- Af. 

Loc. Adriatic {^Heller) Genoa {Waters c6lh)‘^ RoscoflT, sent to 
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me by tlullien as A, semicomrjlutu) Beniiiida, 30 fatlB {ChalL); 
Great Egg Ilarboniy N. J. ; Long Island Bound {Yerrill); Fine- 
yard Haven, Edgartown, Womis Hole, Nantucket {Oshmi), 
Brit. E, Africa, 10 fatli. (500) (501), collected by Cross- 

land, 

ZooBOTRYON PELLUC'IDUM Ehrenberg. (PI. III. figs, 4-12 ; 
PI. lY, %. 12.) 

For synonyms see \Yaters, Mar. BioL of* tbe Sudanese Red Sea,, 
Bryozoa,” Joiirn. Linn. Soc., Zool. vol. xxxi. p. 243, pL iv. figs. 12, 
15 (1910), and add: — Osbiirn, “Bry. of tlie Tortugas Islands, 
Florida/'’ Pub. 182, Oariiegie Inst, of AYasiiingtoii, p. 218 (1914). 

The appearance of the specimens from Cluiaka Bay, at first 
sight, suggest specific separation from Z, ^Mllucklum^^ as on tbe 
whole length of the long iiiternodes tliere are two distinct, wide 
series of zocecia closely crowded, but with vacant longitudinal spa,ces 
between the series. In the Naples .specimens the exi.stenee of 
series of zocecia is obscured, as the zocecia in many cases seem to be 
scattered over the stem and the whole length is not usually 
covered ; but an examination of the stolon of these Naples speci- 
mens after the zocBcia have been removed, shows two groups of 
about four longitudinal rows of rosette-plates, .so that the difi*er~ 
ences between the Naples and Zanzibar .speciineiLS are but sliglit, 
although tlie conditions of luxuriance are very different. Hinck.s^s 
name of biserudts and MacGiliivray's hilaterrdis wmiiid have been 
very suitable for this form. There are frequently more than 
three branches at the end of the internode, sometime.s as many 
as six. 

The zofficia are about 0*3 mm, long, and in, the section.s made 
the ova are usually single, or in some cases tliere are two in an 
ovarium. 

Tlie embryo is surrounded by an ovicell .sac, mucli the same as 
m A deonellm^ and in DiplotUth/m^m the growth of the embiyo 
find of the sac going on siniultaneousl^y and in maTiy cases they 
are so close togeilier that at first it is difficult to distinguish the 
sac from the embryo. In these cases the ovum must pfiss to the 
di.stal end under the operculum, from where it is developed. 

On the other liand, in most of the Cheilostomata and in the 
Gyclostomata, the ovicell is formed before the embryo, is ready for 
it. In the Cyclo.stomata the walls may be seen starting at various 
|»ints t to nltiinately unite to form the ovicell. 

The 'rosette-plates were .first '’.de.scri.bed' by Beichert.t in this' 
species, , and it do'es not seem’ '■'that ■■■anyone, except : Smitt,'; ' had" 
previously described anything of the kind, but wlmt Smitt figured 

* Waters, “ Bry. from Zaimibar/’ Proc. Zool. Soe. 1913, p. 539, pi. Ixxiii. figs. 3 

5, and'p. 490, 'text-iig. 79. ■ ■ 

t *' On the Ovu'ells of some Lichenoporte,” Jouvn. Lina. Soc., Zool. vol. xx. pL xv. 
hg. 6 (1888) ; Mar. Biol. Sud. Bed ^ea, Bry./’' Joiirn. Linn. Soc., ZooL vol, xxxi. 
pL X XV. ■' hg .. 4 6 ( 1909 ) . 

X “ Vorgh Auat. Untersucsh, d. 2kn)>hQtrfm Ehr.,” Abhand. 1, Akad. d?;r 
Uhss, Ht*rlin, }>. 370 (IB99). 
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as a eoiiyiTUinieatioii pore was eviileiitly tlie entire platej it not 
being realised that there were not large pores, but only xninnte 
perforations. Eeicliert described and figured the plate as with a 
central perforation with 8--10 pores round it^- (pi. iii. fig, 7), l)ut 
tbis is not the case, as tliere is only oiiet perforation, and whab 
Eeicliert took to be pores surrounding a central poi'e are really 
a circle of cells, on the older side of the rosette-plate, wdtb^ a. 
relatively large round nucleus and a thin prolongation. The disk 
is thinner tlian the surrounding walls, as figured by Reich ei*t 
{he. cit. pi. iii. fig. 7). vSections and preparations of Zoohoivyon 
from Naples, tlie Soudan and Wasiii, enable me to add slightly to 
our knowledge of tins species. 

}3y the rosette-plates of tlie zooecia the cells just mentioned 
often stain very darkly, so tliat no structure can be seen, but in 
other cases the plate is seen w-ith all these cells in a semieii*ele J’ 
(PL III. figs. 7, 8, 9, 12) pointing tlieir thinner edge to the centre, 
or with them even raised to the one minute opening. Above, 
that is on tlie younger side of tlie rosette-plate, there a.re a. 
number of cells, probably usually the same number as below, and 
these also have long thread-like projections which pass to tlie 
opening to touch the projections of the under circle of cells, that 
is as if eight fingers from below were raised to touch eight fingers 
from above. Prom both sets of cells spread other cells in a 
more or less radiating manner, and to these mounds of cells tlie 
funicular or plasm a- tli reads reach, distinguishable from tlieothei's 
by their elongated nuclei. These plasma-cords spread to all the 
organs of the zoarium. 

The layer of mesenehym-cells lining the zooecia,] walls (PL III. 
fig. 10; PL IV. figs. 2, 3) spread to this nioimd of cells, and can 
be distinguished by the round cells and round nuclei from the 
funicular tlu-eads -with their long cells and elongate nuclei. There 
is sometimes on one side a more or less semicircular cover over 
the circle of radiating cells, wbicli it is difficult to understand, 
and they never occur in the early stages, and certainly they 
cannot be e.ontinuous all over or there would be no connection 
from the two sides. 

An ovum is often seen pretty near to the rosette-plate, so that 
it must move up to the distal end to be enclosed in the ovisa.c. 
When there is an ovum, and usually in the older zooecia, there is 
a considerable change in the funiculus near to the rosette-plate, 
as it has become granular (PL III: figs. 10, 11), so that from this 
appearance the condition of the zooccium can be surmised. 

Nitsche § spoke of the accumulation of cells over the rosette- 
plate as a Pfropf '' (plug or stopper), and Reichert mentioned 

^ Thifi Unlive was copied by Hmeks, Brit. Mar, Poly.p. is, tig. 4. 

t Joliet. Bty. des Cotes de Frnoce, p. 31, footnote, sajs ihut Bowerhanlia bas only 
one perronition. As I have previously stated, .2/oo^o^ryo??, and sliould 

Bot be generically sejjarated, , . 

J Tbis is tbe “joucturie’* of Jnllien, wbo describes a similar amiiigement of ceils 
to tbe joncturie of Schtzoporella malmn And., ‘Cap Horn.’ p. 42, 

§ ‘‘ Beitr. TCennt. der Hryo^.oep;’ Ztnt. f. wiss. Zool. vol. xxi. p. 9 (1871). 
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the thickening of tlie “ Comiimnale Bewegnngsorgan ” above ainl 
below the septa, whereas F. Miiller had called it a ganglion, 
inaintaiiiing that there ^vas a common nervous system through 
the colony; also Sniitt^, in Bugula^ called them colonial nervons 
ganglia. We have seen that to these mounds of cells the network 
of plasma tliieads reaches, and this is what has been called the 
colonial neia'ous system and the colonial organ of movement, and 
it was figured by Miiller, Beichert, and Nitsche as a stout, solid 
or tiibula.r body, but instead there are a number of anastomosing 
and I'eticulate threads, though with veiy low powers it may look 
like a band : neither alive nor in stained sections is any such 
solid or tubular band seen. Nitsche’s figures must be looked 
upon as diagrammatic, and Reichert’s, as I have previously stated, 
as though he ha,d Zoohotryon in a pathological condition, and it is 
to be regretted that Hincks copied Ids figures. Vigeliiis, Freese, 
and others have correctly undei-stood these plasma threads. 

It is strange tha.t no histological work has been done on 
Zoohotryo7i, as it is eminently suitable for elucidating many 
interesting and important points of cell-structure, etc. 

The name rosette-plate wms given supposing that there W’ as a 
rosette of pores, whereas there is really a rosette of cells. 

Loc, Add : Florida (Osb .) ; Chnaka Zanzibar, 2 fath. (509), 
collected by Ci'ossland. 

Bowerbankia pustulosa (Ellis & Solander). 

SWtukiria pustulosa Ellis & Solander, “ Nat. Hist, of many 
curious and uncommon Zoophytes,’’ p. 54 (1786). 

Boum^hankia pustulosa Hincks, Bi*it. Mar. Poly, p. 522, 
pi. ixxvi. figs, i , 5 (1880) ; Cal vet, ^‘Bry. Ectoproctes,” pLvi. fig. 13, 
pi. vii. figs. 4”8, pi. viii. fig. 21, pi. x. fig. 13, pi. xi. figs. 18, 19, 
pk xii. figs. 15-17, pi. xiii. figs. 11, 14 (1900). 

The descriptions and determinations of BowerhmiJcia are so 
uncertain that there seems little object in giving a full list of 
synonyms. Tliis species has been mistaken t foi* Valke^'ia uva L. 
and i?. Adams. 

AocJ. British ; Mediterranean ; Chiiaka, Zanzibar Channel, shore 
(523), collected by Crossland. 

MiMOSimLA BIGEM (PL III. figs. 1-3.) 

The zoarium consists of • unbranched steins (about 0‘3 mm. 
diameter) rising from a spreading stolon (about 0T5 mm.). The 
first internode of the stem is long (say about 1 '65 mm.) followed 
by one aboiit 0*4 mm., and then the remaining ones are shorter, 
say Odlfi inm. There may be as many as 50 internodes in a stem. 
In the lower internodes tlmre is only a pair of opposite zocreia 
close to the distal end, but after the second or third interned e there 
is a second pair placed rather to the side and lo\ver down but 

^ Ilafs-Bry. Utveck. Ofv. Stoefch. AkuiA xxit ph vi, fi<?. 7 (18t)5). 
t See Waters, Mai; Bioi of the Sea, BryoKoa/* louni. linn, Soc., 

7ool. vol. pp, 240, 250 (lOlC)). ' ■ . ' ■ 
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close to tlie ot-lier pair. There ai‘e several causes Avliere tliere has 
apparently been an injury, and a new branch groAvs from tiie side 
of fclie bi’okeii one, and then, altliongh the original stem has ha.d 
the double pairs of zocecia, yet the new gj-oA\-tli may ha.vf:^ mort^ 
tliaii two interriodes with only a. pair of zocccia, but siiljseqinnitly 
there are two pairs to each, though special causes may occasion 
irregLilarities. The diaphragm at the base of a zofccium has one 
pore. Near the base of the zomcium tliere are strong muscles for 
moving the zomciiim, and similar muscles occur in J/. gradlis ii., 
altiioiigh Hincks said there were none. Tiie new species diliers 
from If. gracilis H. in the stems not branching, and in liaving 
four zooecia grouped at the distal end of the interuode. 

TritmUa annata Yerrill has the zoa.rial growtli very simikrr to 
that of Mimosella, bxit, according to Osburn it lias a gizzard, 
and evidently does not belong to the present group. 

The name higem.maia> Avas suggested by Dr. Ma.rmer, wlio, Avlien 
I told him that 1 liad found and figured this Mwiosella,^ tliougiit 
that he had also found it in the SSiboga'’ inaberial. Wlien he 
showed me liis specimens, Avhich are from lietter Tna.tei*ia] tlia.n 
luiiie, the identity seemed to me quite clear, and, on seeing mine, 
Dr. Harmer agreed that this was tlie case, so tliat, witli Iris 
permission, tlie name originally proposed has been changed. 

Zoc. Eas OsoAAUimembe, Zanzibar* Channel, 10 fath. (504), 
collected by Grossland. 

There is a small fragment of anotlier Mimosella from Cliiiaka, 
which I hesitate to name as it is incomplete. eJust below the 
diaphragm of the main stem there is a lateral stem on each side, 
and each of these has tAvo or three single zocBcia growing direct 
from tlie stem and directed distally, Avith tliis free unoecu|:)ie<l 
stem continuing beyond the zocecia. On the lateral stem tliere is 
a diaphragm before and after each zoceciiun. In one lateral stem 
there are tAvo plates of attachment, as if there had been two jiairs 
of zomcia, though on all the others the zocBcia are uniserial. The 
zocBcia are about 0' 25 nun. ’■-0 *3 mm. long, Tlie stem is aliout 
0*02 mm. diam. The growth of this species somewhat reminds vis 
of FarreUa atlanticall., which, however, has the zocecia more or, less 
stalked, Avhereas in this Mimosella the base of the zocecivun is 
rounded like that of Bowerhmikm. In Valkeria uvet L. tliere is a 
diaphragm aboA^e and below the group of zocecia, wliereas in 
MimmiMa gracilis. 11., F. ailmitimym'id this sjiecies tliere is, only 
the one diaphragm just beyond the brandies. 

,q EAB,KEnLA, ATLANTICA. Busk. ■ (PL I¥. fig. 9.) , ' 

FamMa aUmitica Bxisk,' '.Challenger ’ Bxped., Zool .vol. x.vii. 
"■p. " , ,37 , " pi. , vii. ■; , : 3: (1 8'B6) . ' Thorn ely Rep. ' ' Pearl-Oy,ster.' 
Fisheries of the Gulf of Manaar,” p. 128 (1905); “Mar. ikdy, 
Ind. Ocean,” Trans. Linn. Soc. voL xv. p. 157 (1912). 

f Oshurn calls it Mippiiraria, but I have sliown that the genus Aras fouiuled on a 
uustaH the ** stow was a seaweed upon which it grew j huj Rep. Hudanese 
Krv.y .louni. bhin, Soc., Zook vol .kjcxL p* 24 ? 1 , 
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Ilippuraria mrticillata Hincks [non Heller), Ann. Mag, Nat. 
Hist. ser. 5, vol. xix. p. 311, pi. ix. fig. 8 (1887). 

1 have only found a small piece from the Red Sea, but it is 
evidently widely distributed, as I have it from Naples, tlie Red 
Sea., a,nrl Zanziba-r. 

The rinzome of the Zanzibar specimens is 0*01 mm. in diameter; 
the zocccia are 0*4 mm. long a.iid 0*1 mm. wide, about the size 
given by Busk. At intervals on the stalk thei-e is a pair of 
zofEcia growing from an expanded part, and there is often from 
the same expansions a pair of radicles gi*owing at right angles to 
the sta.lk ; also frequently there are lateral branches near to tlie 
expansions, and these sometimes have pairs of zooecia near to the 
main brand i. 

A zoceciuni from -which a polypide lias disappeared usually 
assumes a swollen* barrel-shape (PI. IV. fig. 9, /;•), a.s the muscles 
which kept them, in shape have now disappeared, and tlie same 
kind of thing occurs in many Otenostomata, 

I am unable to follow Hincks when he identifies Hippu- 
raria verticlUata t with Heller’s species ; also I have sliowii tiiat 
the genus Hippurcirm founded upon a mistake, and is only a 
synonym of TrUicella. Although Hincks speaks of a group of 
cells at the joint, the figure shows a pair, and perhaps other nearly 
adjacent pairs have given the appeai'ance of a group, so that, 
although I have scarcely any doubt as to Hincks’s verticUlaia 
being a synonym of Busk’s atlantica^ there is just the possibility 
of this not being' the case. 

The peduncle is attached to the zoceciiim exceriti'ically, and 
there is a muscle from the side of the wall to the projecting base 
of the zoceciuni by winch it is moved as a whole. 

There is a somewhat similar muscle in Mimosella gracilis 
Hincks. Joliet mentions this also in liis Valkeria 'nutans and 
Hincks was a.pparently unaware of Joliet’s later description when 
describing iZ. 'mrticillata. Heller’s figure oi Yaikeria mrticilkita, 
and Hincks’s figure of Yalherm uva in tlie ^British Marine 
lAdyzoa’ are very simibu’. 

Log. Bahia, 10-20 fath. (ChalL); Naples (A. IF. JY. colL) ; 
Adriatici ; Suez; Ceylon {Th.)\ Indian Ocean (TA); Amiran te, 
25 fath. (I7^.); iVovidence, 50-78 fath, (:?%.). Ras Osowameiiibe, 
Zanzibar Channei, 10 fath. ( 504 ) ; Wasin, Brit. E. Africa, 10 fath. 
(500), collected by Orossland. 

'YalreriA' UVA (Linmeus). ■ ■ 

For ' ' synonyms' see' Waters, , “ Mar. 'Biol.,', of the ' Sudanese , Bed', . ■ 
Bea, Cyclostomata, (.Itenostomata, and Endoprocta,” Joiirn. Einn. 
Soc., Zool, vol. xxxi. p. 250 , pi. xxiv, fig. 13, p1. xxv. figs. 4, 
12, 13 (1910) ; Osburn, ‘‘Biol. Survey of Woods Hole and 

* Joum, Linn. Soc., Zool. vol. xxxi, p. 339, pi. xxv. fij;. 6. 
t Aini. Nat. Itir't ser, 6, vol. xit. p. 311, pi, ix. %. 8 (1887). 

“ iStudt‘s Auiii. & Epib. sur h TpmmMd 0guntmmL p. IW, pb v. fig‘. 4 (18SB)* 
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Ticinifcj” Bull. Bureau of Fisheries, %^oL xxxi. pt. 2, p. GOB 
(1911). , ■ 

The specimens from Ohnaka lia-ve groups of zorecn'a at dist.aiit 
intervals, and there are fully formed eraluTos in the KO(eeia. 

Loo. See above and add : Tineyard Sound, f>^8 fatli. et(a 
Chuaka, Zanzibar, 2 fatlu, on sea.weed with Stirfmia deodro- 
grapta Waters (o08) ; a.nd Ohua.ka sliore, on Amatkia kndigera 
(521): collected Crossland. 

OrLIXDJUECIlTM GIGANTBtTM (Blisk). 

Farrella gigantea Busk, Quart. Jourii. Micr. Sc. vol. iv. p. 9?1, 
pi. V. figs. 1, 2 (1856). 

Cylmdrcecmm gigmit&mi Hinclcs, Brit. Mar. Poly. p. 5;h5, 
pi. Ixxvii. figs. 3, 4 (1880). 

The largest zorecia from Cliuaka. are aboxit 0'25 mm. long. 
There is no di]a,tioii a,t the base, and the contents of tlie wall are 
mostly calcareous, giving it a white ap[)ea ranee, so that at first 
I was inclined to call it var. cilhimi. When placed in acid it 
becomes transparent. The deteiunina.tion of €}[lvn(h'(xchMn is 
always very unsatisfactory, and probably G, gigantewryh and 
C. dilataiwni liave not always been coiTectly distingiiislied. 

The stolons branch in various directions. 

Loc. British; Mediterranean; Bed Sea : off Portugal ; Ceylon; 
Cargados ; Farq u bar Beef (:7%..) ; Queen Charlotte Islaud ; Tor- 
tiigas. Chuaka, Zanzibar, 2 fath. (508) ; Prison Island, Zanzibar, 
collected by Grossland. 

Buskia xiTENS Alder. ; 

Buskia nitens xAider,Q. J. Micr. Sc. vol. v. p, 24, pi. xiii. figs. 1,2 
(1857); Hincks, Brit. Mar, Poly. p>. 532, pi. Ixxii. figs. 6, 7, w’ood- 
cut, fig. 28 (1880) : Ami. Mag. Nat. Hist. ser. 5, vol xiii. p. (37) ; 
Levinsen, '‘Zool. Banica., Mosdyr,’^ p. 83, pi. viii, figs. 12, 13 
.(1894). 

From Bas Osowamem be, growing on the stalk of Mimmdla 
hig€minata, nov, Levinsen says that there ai*e 8 tentacles. 

Loc. Arctic : Davis Strait, 100 fath, ; British ; Danish; Queen 
Charlotte Island {Ed). Bas Ovsowamembe, Zanzibar Ciuiimei, 
10 fath. (504), collected by Crossland. 

Pedicellixa spihosa (Robertson). (PL IV. figs. 10, 11.) 

■Myosom-a Robertson, “ Studies in Pacific Coast Ento- 

..pTOcfe,”' Proc. Dalif., Acad, of ■ ■ ScieneeSj- sei\ 3,; volbli.: 'p. .,.324, ,■ 
,pL' ''Xvi.'iigs.. .1-I.2'' (1000). ' ■ 

There are two specimens from Wasin, wdncli well show most of 
the characters mentioned by Dr. Alice Robertson. The spines 
on botii the stalk and calyx are stout and long, whereas those on 
P. cernva may be called almost hairs, and the spines arc abut id ant 
on the one side and a,b.sent on the other, the obliquity of the ten- 
ta.cular region also occurs. The number of tentacles is about 14. 
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The stalk is hroai, especially at the base, anti is also wide 
where the calyx is attached, though not so wide as ligiired by 
Robertson in many of the figures, but she shows a distiiict 
separation in tig. 4. In tlie stolon there is a septum pretty near 
to the stalk on each side of it, and there is a considerable space 
fi’ooi stalk to stalk. 

The prepaiation was stained and mounted for some other more 
triinsparent species, and it is not suitable for following any 
muscle from the stalk up the calyx, nor am I able to see anything 
suggesting it. 

While unable to accept the genus Myosonm at present, of 
which I have been unable to ma,ke sections, it may turn out that 
it is advisable to retain the genus. 

I now think that the Pedicellina from oSTaples with numerous 
stout recurved spines, to winch I referred*', is P. hirsiita Jull. 

Loc, Tomales Bay, California, beach; Fort Point and San 
Pedro, California. Wasin, Brit. E. Africa, 10 fath., with Coral- 
lina eta (500), collected by Crossland. 

Bahentsia GRACILIS (Sars). 

For synonyms see Waters, ‘"Rep. Mar. Biol, of tlie Sudanese 
Red Sea, pt. ii.,’’ Joiirii. Linn. Soc., Zool. vol. xxxi. p. 251 (1910) 
and add 

PedicsUina gracilw Fottinger, “ Anat. cles Pedicellines de la Cote 
d’Ostende,’' Arch, de Biol. vol. vii. p. 300, etc. (1886). 

Ascopodaria gracilis Norman, “The Polyzoa of Madeira and 
neigh. IsL,” doiirn. Linn. Soc., Zool. vol. xxx. p. 277 (1909). 

Some of the stalks have the swelling in the middle, wdiich have 
been found fi*oin many places, and in consequence of which the 
species nodosa was made. James Ritchie t has confirmed what 
I have said J as to the genus Gonopodaria being superfluous. 

Loc, Arctic ; European coast, generally ; Mediteri’anean ; Red 
Sea ; Madeira ; Australasia. Ras Osowarnembe, Zanzibar 
Channel, 10 fath. (504); Wasin, Brit. E. Africa, 10 fath. (500); 
Chuaka, Zanzibar, “from growth on elytron of Aphroditid ; 
Chuaka, Zanzibar, 2 fath. (508), (509), (519): collected by 
■"Crossland, , ■ , 

' ' 'XoxosoMA singuiare' K eferstein. ■ 

Lo^moma singidare Kef. Zeit. wiss. Zool. vol. xii. p. 13, ph xi. 
fig. 29 (1862) ; and add to Miss Jelly’s Catalogue :~~ 

Loxosoma singulare Jull. & Oalvet, “ Bry. prov. de ITIiron- 
delie,” p. 28, pi. ii. fig. 5 ( 1903) ; Harmer, “ Struct, and BeveL of 
pPoxosomUj’'' Q'. J. ,Micr. ..Bc.'T.885,;p,-4. : . 

Thei‘e are a number of specimens growing on Schkoporelko 

^ ‘"Mar. Biol, of the Sudanese lied Sea, pt. Jouni. Linn. Soc., Zool. vol xxxi, 

,p. 252 (1910). 

t “ On an Entoproctan Folyzoon (Barmtsia hmedeni) new to the Britisli Isles/’ 
Trans. Roy. Soc. Eclin. vol. xlvii. p, 835 (1913). 

X liL^sultats du Voy. du S.Y/ ‘ Belg^ica "-^Bryozoa/’ p. 100 (1904); “Mar. Biol. 
Sud. Red Sea, pt. ii./’ Joum. Xrinh^ Soc., Zool. voh xxxi,. p. 252 (1910), 
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nirea B., mil tkyRve mostly, or at any rate exceeding*' freqneiitly, 
attacked to tlie operculum, iii(iicating tluit the moreuieot guiiied 
in t-liisw^aj k farou ruble to the Loxosoina. 

Loc, Mol km] {Kef.); Blietlo.ml (Illncks) ; Naples {Hemner, 
etc.) ; Ne^vPoii:iiiclI«in(i {J. d' G.). Prison Island, Zanzil)ar OhaiiiieL 
Sfatlu (505), collected by Crossland, 


AoDEiNBuar. 

^ySince l WTote about Lcujenipora socialis 1:1. in the description 
of the Clieilosfcomata from Zanzibar, pt. i. p. 510 (1913), I liave 
esiiiTiiiied tlie jSbnnan Collection, recently sent to tlie'British 
Museum, and there is a specimen froin Hastings, sent by 
Mr. Hinelca to GiUion Norman as Lagenipora socialis, winch lias 
a pore at eaeh comer of the ridge, as I described in the Cuernsey 
specimens* ' 

l.his^entir«ly confirms the view that Lac/empo 7 'a socialis is the 
type of tlie gmiji which I have several times inaintaiiied was 
Lagenipora, Imfc rliich Leviiisen has ctalled SiniopeMa. By this 
specimen it is now definitely settled, and does not admit of 
further question, but the. examination has bron<jht out anotliPi- 
interesting point, The Celleporclla Norman belongs to tlies’irne 
genus, yvhich,hov£,ver, Norman at sometime recognised for he 


fiord special ensiPith several pores by the ridge of the ovicell 
pmh aje profebly L h^da, as well as L. socudls, both of wliieli 
he had zdentited with Celleporella hpraliokhs. Of coiirse CeVe 
pordla has to clkappear, as it was not recognisable fty’m the 
clescrriition and lijnre. o uom me 

I might have mentioned in the .sa.nie paper, when snealdrur of 
dope, p. p4, bbufc what I call tlie bulging out of the zoovial 
wa ll, for the outm hetore t ie ovicell has been formed, has bee 

figured by Piwi hoin 

hi looking ever seaweed iov Pedicellhm a few zomcia of Lmmilia 
And have been met with from misin, Brit. E. Africl 
10 fntboiiis. Ibepnnmry zorecinni has two or tliree more snines 
t ban hevinseus tjaires. The species is known firmi the Athntic 
Au.stralasia, ItuUu Ocean, a,ncl Japan (A. W. W. co ty a m h « 
common speaks in many localities. It also occurs fossil’ 
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tubular projecbioii, a.iul from one of these a new zoceciuni inay 
grow. Close up to the rlistal border on the dorsal surface thei*e 
is on each side a sniaJl pore, which, however, is not seen in the 
Cdiatham Island speciinens. Now I have pre\uously renia.i'ked 
that most “ Bemi'm have six tabular connections, wliereas this 
has onlj^ four,” so tha.t there is reasonable ground for considering 
these as vestigial, thus representing six connections. Two pores 
are found in this position in several Glieilostomata, as JJrettia, 
CfateniceMa, etc., and we maw, perhaps, now see the signihcance of 
tliese spots or disks. 

The zocBcia are about a third larger than those from the 
Cliatliani Islands and twice as large as those fi'oni New Zealand . 

The B. mtermedia ims been found in New Zealand, Tasmania 
(iZ*.), Chatham Islands ( Hh), Red Sea (IF.), Australia, Indian 
Ocean, 


EXPLANATION OP TEIE PLATES. 
Plate I. 

1. CHsia hiflatai sp. n. X Prom WnAin. 

2. Do. do. X 85. Sliowiag ovioell. 

3. Crma elongata X 12. Prom Wasiii. 

4. Do. do. Natural size. 

5. Crisia serhilaroides And. X 25. From Wasiii. 

6. Do. do. X 3. 

7. CJrisia circincfta, X 12. Prom Kas Osowainembe, 

8. Do. do. X about 2. 

9. Do, do. X 25. Ovicell seen from tbe side. 


Plate II. 

ilntalnpliora wasinensis, iiom.n. X 25. Showing ovicelL From Wasin. 
Do. do. X 50. Section of ovieells containing embo'os. 

Do. do. X 330. Embryo. 

Do. do. X 85. Section of ovicell containrag embryos. 

Idmonea interjmiGta ATacG. X 12. Showing ovicell with oiBciostome {o<sf.). 

Prom Ras Osowamembe. 

Idmonea radians^ var. ereeta Busk. X 25. Showiiie' ovicells with orecio- 
storoe {oe.). Prom Rus Oaowamembt?. 

Do. do, do. X 25. LougitudmnlsectionoftlieovicolL Ciifc 

parallel to the anterior and dorsal surfaces. 

Do. do. do. Natural size, showing the position of the OYicells 

Fig% Natural size, 
Uniahphora washiensis, nom. n. X 330. Section of the surface pore-tubes ; 
ex'tenor inembnuie. 

Idmonea radtam, var, ereeta Busk. X 85. Section from the anterior to 
the dorsal surface of the zoarium, showing the lobes of the ovicell and 
tlie (Meciostonie (oe.) as well the poly pides ( p.). The structure of tlic 
wall of the ovicell is seen at the left (.si?.) with one or two rosette-plates 
at the base of the broad pore-tube. There is an outer membrane (m.), 

Plate TIL 

Fig. 1. Mimosellahigemimta^ fip.ix. X 85, Showing the lower internode witli 
only a pair of zoceoia, while the upper one has two 
pairs; From Ras Osowamenibe. 

S. Do. do. X 6. Showing several stein-s growing from the creeping 

' ' . stolon., ■ 

3, Do. do, X 85, Showing a new stem growing from the side of 

an bid oiie after mutilatioji. 


Fig. 1. 
2 , 
3] 

4. 

6. 

6. 

■ 7, 

■■ ', 8 .' 

9. 

10 . 



858 


ON BRYOZOA FROM ZANZIBAFt. 


Fig. 4. Zoohotr^oii. })eUiicMiim K\iv, X 2o(J. Embryo in ovisac (0,9.). /^ixccial 
wall {zw.}. Tins shows the embryo hollow, which 
is very geuerully the case in euibryt»s of this tyi)e. 

5. Do. do. X 300. Disk of rosette-plate showing one sniall pore 

in the centre. 

6. Do. do. X 375. Disk of rosette-plate with a cii-clo of cells 

round the pore. 

7. Do, do. X 7U0. Section across the rosette-pbite showing cells 

directed to the small opening; with ineson<*hyni 
cells above. Only two of the radiating cells above 
the rosette-phate are shown, as the others are onlyi' 
seen in a diitereiit focus, but there will 1)C S or 9. 

8. Do. do. X 330. Section across the rosette-plate in a septiun of 

a main stolon. Showing a sj»rcading plasma with 
cells scattered about. From the Siuhin. 

9. Do. do. X 700. Section across the rosette-plate from tlie stolon 

to the xomciuin. 

Do. do. X 330. Section across the rosette-plate ; above it there 

is au irregular granular mass. This is in a zomcium 
ill which there is au ovarium, and degeiuiratiou has 
taken place. 

Do. do. X 330. Section across the rosette-plate from a stolon 

to a zomciiim, shovviiig irregular granular masses in 
a zoeecium that is degenerating. 

12. Do. do. X 330. Section across the ro.sette-|)late from a .stolon 

toazomcimu. 


10 . 


11 . 


hi all 
younger 


cases the figures show the older part below the rosette-plate, and the 
above. 


Plate I V. 

Fig. 1. Amathia vidovici Hell. X 12. Prom Wasin. 

3. Bo. do. X 330. Section where a new branch is formed on each 
side, .showing the cells round the two roscdte-plates. 
Tlie plug of cells on the left are not cut olo,''e to the 
opening of the rosette-plate, and the two inner plugs 
have become somewhat granular. 

3. AmatJiia lendi^erah. X oOO. Section through tlie rosette-plate of the 
septum of the .stolon. Examined with, 1/13 
immer.sion. From Swanage. 

tlo, X 25. Showing the branch at a bifurcation arising 
almost at rigbt angles to the main stem, 

6. Grisia dentieulafa Lamk. X 33(), Sectum through the inner wall of a 
zofficiurn, showing the coimeetioiis from zomciuin to zoceciivm (c.) . From 
Swanage. 

6. Grisia ehmgafit M.-M. X 250. Proximal end of 7.0(iHdum—(«.) showing 

connection to the two neighbouring zomciu, through uuiuevous tulavs in 
^ which there is a septum in the middle, zotecial walls (w,). From WTisiu. 

7. StmnatojHfra. Primary zomcium. X 85. 

8. Terria h'remihrm Meneghiiii, Comb-like process in the zofflcial tube near 

where it becomes erect. Prom Naples. 

9. Fm'reUa atlantica Busk. X 80. From Has Osowammnbe. 

10. FedkeUinti spingsa Kobertsoii, X 86. From Wasiu. 

, II- . Do. do. , X 25. . . 

12. Zoohotryon peliucMum Ehr. Natural size. From Clmaka Bay. 



ON AVIAN CESTODES. 


859 


47. Contributions to the Anatomy and Systematic Arrange- 
ment of the Oestoidea. By Frank E. Bbbdard, M.A., 
D.kSc., F.ll.S., F.Z.S., Prosector to the Society. 

[Recoived May 5, 1914: Read Juno 9, 1914.] 

(Text-figures 1-11.) 

XIY. On a new Species of Rhabdometra^ and on the 
Paruterinb Organ in Otjditacnia, 

Index. 

Page 


Description of Rliahdometrci eylvndricay ap. n 859 

Parutorijie Organ of Otiditiema eufodotidis Beddard 879 


I have recently obtained a considerable number of examples of 
a Tapeworm from an African Partridge, Oaccahis melanocephala^ 
vviiicli 1 i*efer, temporarily at least, to the genus Rhabdometra^ 
though a closer comparison of this worm with the known species 
of Rhahdomstm may ultimately necessitate its separation from that 
genus. The worm occurred in the Partridge associated with 
several other species, and I found always a relationship in numbers 
between the difierent forms which inhabited that bird. I examixiM 
altogether five specimens of the Oaccahis in three of which were 
found examples of the Ehahdometra. In two examples there were 
a large number of specimens of the Rhahdometra^ and in the other 
example only two specimens. The birds, which were infested by 
many specimens of Rhcbhdometra^ contained also a,p|)areutly only 
one representative of other species of Tapeworms. In the one 
case it was a Davainea and in the other a Cotug nia (?) In the 
bird where there were only two RJmhdometra tliere were many 
Dmaineoi, 

The general appearance of this worm is indicated in text-fig. 1. 
It is long and slender; when alive the longest examples were 
fully six inches or so in length. In spirit the dimensions are 
somewhat lessened. This gimt length is accompanied by only a 
small diameter ; the width varies from something under one 
millimetre, to a little over a millimetre. The greatest diameter 
was anteriorly in the body hut some way behind the head; here 
the proglottids are broader than long. The scolex as a rule 
appears to be a little less in diameter than the ensuing region of 
the strobila. But occasionally, as depicted in text-fig. 1 A, the 
scolex stands out as a globular body followed by a constriction. 
In an examination of the living woi'ms I noted one example in 
which there was no neck, an unsegmented region following upon 
the scolex ; and I have one mounted preparation (represented in 
text-fig. 2), where the same feature is to be seen. But I have no 
note, to whether these examples were 'the same. As a general 
■ Prog. Zoom 
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rule tliere k no neck and segmentation begins immediately a-fter 
tlie scolex. The scolex is rather small and the suckers are large 
in proportion, occupying most of the area of the scolex. Hiere 
\va.s no trace of any hooks whether related to a rostelhnn or ii|)on 
the suckers. I ascertained this by tiunsverse and loiigitudiua.1 
sections as well as by the examination of entii’e scolices nionnted 

Text-figure 1. 



A. Hend-eiid of an aample of Rhahdometra q/Umlrka. 

B. AiioUior and complete specimen of the same species. 


m glycetine It is v_ery nnpoiiant to lie positive upon this point 
since the eliftereiice between the genera an,l krtt- 

temia is practically entirely to be found in the aliseiice in one and 
the presence in the other of a i>ostellum armed with hooks Tht 
strobila consists of proglottida, which are at fti«t narrow and then 
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wider. The end of the Iwdy, often more than one lifdf of 
tlie entire worm, is made up of very long proglottids wliicli I 
found to measure as imKih as live and six millimetres in length. 
'Fhey are tluis quite as much as or even more than six times as 
long a,s they are hroad. There is no one of the known species 
of Rhahdcmietra in wlucli the ripe proglottids a, re so long as in 
the species described in the present communication, ft may be, 


Text-figure 2. 



Aatin'ior riui of two KpocimcnH of JflJiahdomeira e^lindrioa. 

Tlic fi^nro shows the existence of an iinsegiiK'nttul nech rave 

in the species. 


howevor, that the individuals of the variotis species examined by 
my predecessors were not so fully mature as those winch I have 
myself been able to study. The greatest lengtli of the hinder 
proglottids is to be founds as it would appear, in IlMhdomdra 
nigropunGtata^ wbere, according to Grety they are thi*ee times 
the length of their diameter. That is considerably less than I have 


* BolL Mils. Torino, v. 1.890, Ho. 88. It should also be noted that this species, 
vvhich measures 140 inni., nearest in length to mine. 
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jTiet Avitb. Tlie anterior i^ela.tivelj broa.der segioevitft a, re I’a-tiiei* 
flattened in transverse section. Idie posterior proglottids <‘i,re 
soinetinies rpiite cAdindrical in form, being eii'cular in section. Or 
tliey inaj be more oval, tliongh still of great deptli dorso- 
veii trail j. 

J’n transverse sections such a,s are repre>sented in text-fig. 6, 
tbe cortical layer is seen to be fully as thick a,s, and occasionally 
even a shade thicker than, the medulla. The distribution of the 
lorigitiidinal uuiscnlar layer seems to be very mncli as it has been 
deseri])ed ])y Fiihi*,mannt"' for tbe allied si^ecies Rh. mimida. .Next 
to tlie tivinsvei'se muscles there is a layer of rather widely spsiced 
bundles witli not more and sometimes less than 5 or G iihres in 
each. Between tliese and the subcuticular layer are mimei'ons 
scattei'ed lorigitudina,! fibres implanted singly. Tlie transwu'se 
filrres form a, rattier tliiclc layer, and in tlie anterior region of tbe 
proglottid, where the medulla is free from the testes etc., and in 
the ai*ea, partially occupied by the paruterine organ, the triins- 
verse fibi‘es eneroaeli further upon the medullary painncliyma, 
wliicli is largely pervaded by them. Dorso-ventral fibres are also 
abundant in tbe medullary layer and, as mentioned hitei*, are not 
at first displaced by the paruterine organ. 

Tlie water ~ msGiilttr sf/siem consists of tbe two usual longi- 
tudinal vessels, of which the very much larger ventral vessels a.re 
united by tm equally wide transverse vessel at the posterior end 
of each proglottid. The opening of the longitudinal vessel into 
tiie tra-nsverse venssel is guarded by a valve whicli prevents tbe 
reQ.iix of fluid into the longitudinal vessel anteriorly. I could find 
no other branches of tlie ventral vessel to form a network such as 
appejirs to exist according to liansom in Rhahdowietra nulUcoUk, 
The ilorsal vessel lies above tlie ventral and often I'atlier to tbe 
inside ; it is very small but has relatively thick walls. The 
genital ducts pass between the two vessels and below the nerve- 
cord, wliich is displaced towai'ds tlie dorsal side from its usual 
jiosition, wliei'e tlie ducts pass beneath it. It will lie not.ed tliat 
in tlie relations of the nerve-cord to tlie genital diulis tlic presiint 
species differs from both mdlicoIMs mid RL smdlis, where 
tlie genital ducts pass dorsal of tlie nerve-cord, 

Tlie testefi are numerous, a.nd often very closely pressed to- 
gether. They lie on all sides of the ovary and vitelline gland, 
being found laterally and posteriorly as well as anteriorly in the 
segment. In tlie moi^t mature segm ents the testes are only plai n 1 y 
to be recognised posteriorly in tbe segment lying behind tli’e 
uterus. Laterally the testes in the ripe but iiot fully inatiire 
proglottids extend as far as the water-vessels on each side. An- 
teriorly tbe boundary of the area occupied by tlie testes is some 
way.sliort of the anterior margin of the proglottid. , In transverse 
sections of proglottids where the uterus is nearly fully developed, 
■the' testes are 'seen to lie, dorsaily'of the uterus, whicli latter oi^aii 

' '■* .'B'es. Swed. '■5!!:aol':EJxp, Egypt, pt. ■iii. No. 27, 1900. 
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(>eciip}(?s tiie. whole vooifcra,! ,surfn.ce ot' the proglottiiL The ex- 
tension el' the hastes ;int<wi,o]*ly in t,],»e .Si\ginent seions t^) }>e 
j»re\n>nt(Mi hy 1'1 h> ])anit<:n‘ine orgjui, vvlhthj in thowe progiottids 
where ilie ti^stc^s are fully rijie exteinls Imelcvvarcls for aJiont half 
i.he haigiifi r»f i.he proglottid ajid takes np the gi'oater {>art of the 
ava^ila,hie spaiu*. it is important to insist i!j>OM tlie fact tiiat 
tiie testes surround tlie female gona< Is, siiu^e this does not a,ppear 
to lie iihe case witli otlier species of tlris geiins Ix%abd(yinelira> as 
iigured !>}/ Raiisoiii. Tlie genus is, in fact, pa,rtly defined l>y the 
existence of tlie testes only behind and at the sides of tlie female 
organs. Tlie testes are only two dee}) in a given segment. 

'Idle eirrm-sac is long anti slender, longei* than tliat of the 
species figured hy liansom, but considerably sliorter than tlie 
c,irrus-sa,c Rh.mmmda of .Ifulu-inann, wliieh reaches to the niidtlle 
of the segment. In Beginente wliere the gonads are I'ipe but in 
which tliere is as yet no uterus, the cirrus-sac very nearly reaches 
tlie middle of tlie segment ; but in older and wider segments it 
only just crosses the ventral water- vessel. Its coin-se is obliquely 
forward from the point of opening on to the exterior, wiiich is 
rather bell in d the middle line of tlie proglottid. Tliere can 
hardly ho said to be a genital cloaca : a funnel-shaped depression 
of the body, into the bottom of which the genital ducts open (the 
male duct anterior to the female), not showing tlie characters of 
a distinct chamber sucli as that of, for example, Jkigonodc&mnu 
In liorizontal sections the cirrus-sac often has a sei*pentifoiin out- 
line, lieing like an elongated S- Occasionally it is .slightly dilated 
jit tlie internal end, but tlie cirrus-sac of this RIicMomeim never 
lifis tlie bottle-like form of that of many other tapeworms. In 
coiivsecpience of its length and slenderness the cirrus is not niiieh 
coile<l witliiu it, lying mostly .straiglit or rather in an undulating 
line. I could detect no spines upon the cirrus when protruded. 
I did not oliserve any autocopulation. The walls of the cirrus- 
sa,c ai‘e tliick: a.nd vGiy inuscula,r. The intex'iial coat is of cir- 
cularly ruuuing fibres, the outer layer .fibres run longitudinally. 
Ifroui tlie intei’iial end of the cirrus a retractoi* muscle runs for 
sonie way into the medullary tissue. This cliaracter is also found 
in other species of the genus Ehabdometra. Tlie vas deferens 
forms a large coil which is situa,ted posteiiorly to the paruterine 
organ, and extends backward in the proglottid te as far as the 
receptaculum seniiniB. At aliout this point tlie efferent tubules 
from the testes meet it. xThere is no v.esicula seminalis, , 

The orary lies at about the middle of the segment. It is in 
front of and larger than the viteUim glmvL 

The .vagina is long and thick-walled, arid outside of the mus- 
cular walls is a laye.r of stalked glands which are deeply stained 
by luBmatoxylin. The course of the vagina is directed parallel to 
and slightly away from the cirxnis-sac to begin with ; it then 
curves more backwards to open into the receptaculum seminis. 
ITs coui'se is a.pt to be rather undulating. Ransom has figured a 
sudden change in tlie chax’acter of the vagina in the species 
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(lescril)eil by himself, occurring at some dista.nee from tlie open- 
ing into tlie i*eceptacu]uni. It here becomes niiieli muTower. 
Kothing of tlie kind occurs in lth(thdom.eAra a/Uiulrica except, 
perhaps, just at the orifice ; and, moreover, tlie coating of gla.mh 
cells extends over the entire vagina,, up to tlie recejitaculum. 
The latter is large a,nd spherical to rather oval in form ; it lies 
obliquely to the Longitudinal axis of the body towards the pore 
side. 

§ The Paritterme Organ. 

This structure is of vSiich importance in the group of tapeworms 
of which the pi-esent species is a member, that it needs a detailed 
treatment for comparative purposes. In the living worm the 
paruteiiiie organ is exceedingly conspicuous as a, rod-like laxly 
at the anterior end of the proglottid, often of n. briiliant wliite, 
thus contrasting with the more pellucid tissues of tlie outer la, yers 
of tile worm- This aspect led me at first to regard tlie paruterine 
organ as the uterus crammed with eggs, wliich might he exjiected 
to show a liright white owing to the iniinmeraldo separate and 
minute embiyos. In the proglottids tlie increasing lerigtli of 
tlie paruterine organ could readily he obseia^ed owing to its ex- 
treme coiispicuousness. It was so distinct from the rest of 
the proglottid in its neighbourhood, that eacli paruterine organ 
suggested a conical peg attaching two consecutive segments. In 
tlie living worms the paruterine oigan is a perfectly i*od-like 
structure, without any obvious twist of a,ny kind. It was seen to 
dirninisb slightly in width at its terminal end, and was never 
seen to extend to the posterior end, though the orga,n a,ppea,red to 
commence at the very liegi lining of the proglottid. The wliole 
appearance of tlie organ as seen witli a. lens, suggests tliat it is 
produced by a growtli from before backwards, .ami not ince rersa. 

^ In alcohol-preserved exa,mples the iiaruterine orga,n is no longer 
visible in the intact worm, nor is it in specinieiis exa, mined 
whole after clearing hut without staining. Tins seems to suggest 
that the briglit wliite appearance of tlie paruterine organ in 
tlm living worm is caused liy air-spaces in tlie spongy tissue, of 
which the orgtm is composed, fkit it must be admitteil that this 
of itself is difficult to uinlerstaml. Still, tlie organ certainly has 
the a,ppearance during life of being composed of a fine froth. 

I have examined tlie organ in the preserved worms liy means of 
transverse and longitudinal sections. I have already spoken o! 
the organ when fully developed as being rod-like, or perha|)s 
I’atiier style-like, as it diminishes to one end. But in tra,ns- 
verse sections it is seen that, the paruterine organ is only 
rod-i^e, and thus circular in section, in the fully mature pro- 
glottids. Ihese proglottids are themselves tubular and ova,!, 
or even quite circular in transverse section. In more anterior 
segments the form of the proglottid is more flattened, and the 
parutenne organ shares in this alteration of form. In such 
proglottids the organ is more flattened and tends to have the 
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iiv^ transverse sections, of a parallelogTam, witii roimded 
augitis. The nu)st inrportant point in the (ievelopnient of this 
orgjui is tint it is wholly unconnected witli the iitei‘iis. Tlie 
paruteriiie organ is found in proglottids whei'c there is as yet no 
t'a'aoe of a, uterus. 

Thex*e (;aii, tlierotoi'ej be no comparison with the paruteriiie organ 
of siicli a iorrn as A intellina^ “ where the uterine wall cells , . , . 
supply the origin of the egg-pouches or paruterine organ ” With 
reference to species of lilmbdometra^ the statements of Ransom 
are not definite. In the case of Rh, millicolUs^ that author writes t 
tliat “ tlie parenciiyma in front of the uterus becomes dense and 
fibrous and develops into a prominent paruterine organ, which 
l)(!hind is in immediate relation with the anterior end of the 
uterus.” Of the paruterine organ of Rh. swiilts J he writes no 
more positively. We may infer from Mr. Eansom’s descriptions 
tliat tlie paruterine organ does not appear before the uterus and 
that it may be a,n outgrowth of its anterior wall. In this case 
there is an importa.nt diiierence from the species described in the 
present paper, and in any case there is a difference in time of 
a,ppearance. 

Idle earliest a|)pearance of the paruterine oigan under a high 
niagnilicatiori is shown in text-fig. 3. It consists mainly in an 
apparent multiplication of the nuclei of the medullary parenchyma. 
In any ca.se they are more closely aggregated for a short region 
in the middle of tlie anterior half of the proglottid. This dense 
mass of nuclei —tliat is dense comparatively speaking — reaches 
forward to the anterior border of the proglottid. But it must be 
homo in mind tliat the actual delimitation of successive proglottids 
ca.miot lie fixed unless the wjill of the transverse water- vascular 
tulie fixes it. In this case tlie pamterine organ does not reach 
the antei’ior limit of tlie proglottid in which it lies. In more 
mature {iroglottids, however, the anterior margin of the par- 
uterine organ is so straight a line that one cannot iielp thinking 
that this may be the anterior margin of the proglottid, in which 
case tlie ]K>st(3rior wall of the transverse water-vessel lies within 
thii seginent in front. 

I have no evidence whether the great multiplication of the 
numbers of the nuclei to form the beginnings of the paruterine 
organ is due to an actual multiplication, or to a crowding together 
by simultaneous migration inwards from other quarters. The 
nuclei of the future paruterine body show no difference from the 
surrounding nuclei of the medullary parenchyma. I have said 
that the multiplication of the nuclei is the main feature of the 
paruterine organ on its first appearance. The only other 
difference from the surrounding parenchyma is a slight opacity, 
which is, I am convinced, simply due to the crowding of the 
nuclei. The network structure of the medullary parenchyma is 
not at first : it all altered in the future paruterine organ. The 

* Goiigli, Q, J. Micr, 8ci, Ivi. p. 876, 19X1. t eiL p. Sk 

t HulL U.8. Nat. Muh. No. 69, 2% 1900. 
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r,rea occupied bv tlie growing paruterinc oigan at t ns si, ago is 
rather more tha.n a naarter and less tlmn a tlnri o i le longi h .. 
tlio nron-lottiil. It is interesting to note tliai 1,hese small 
dimensions apply to the completely formed paruterme. orga.n ol 

lih(ihdo'Vi6i')‘(i jiidlicollis 


Text-fignre 3. 



PortioD of an aiitorior seguieiit of lUiahdonidra. ciflmXrica in liori’/outal 
section, to sliow origin of paruteriue body. 

L Lotigitudimil imiscles. Parutevinc organ, t. Testes, a. Transverse 
water- vascular vessel. 


Text-fig. 4 illiLstrates a portion of a transverse section of a 
proglottid with a paruteriue organ at a more advanced stage of 
developinent than that represented in the last figure. The 
paruterine organ is distinctly ina,rked off from the surrounding 

* Kansom, Zoc, mt, p. 30, fig. 22, 
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loedullMiy pareiichyni^ iu the itiiddle of vvliicli it lies. Brit 
nJtlioogli it is defiiiitely marked ofk, it lias not an outer layer- of 
oircnlar imiscies, sricli a.s will be described |>resently in the 
completely adult ])aruterine organ. ddie ])rinci|)a,l distinction 
which the pa,rMt 0 rine o,rga,n shows in comparison with the 

Text-figure 4. 



Portion of a tnnrsvo.rse section of a young proglottid of lUaMarnetra e^iilmdrica. 

The greater part of the niedullary rogiou ia occupied by the iiaruterine organ. 

e Cal cai’eous corpuscloH in the pfu'uteriue organ, rf.n. Dorso- ventral 
miivscular fibres, i. Transverse muscular fibres. 

surrounding medullary region is the much denser chaiucter of the 
parenchyma, which no longer presents the appearance of a delicate 
network witli clearer circular or oval interspaces. The network 
is here and tiiere cpiite visible in parts, the wiiole tissue being much 
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more (leeplv stained. 1 take tliis to lie cine to a- .solidihcation ot 
the tissue by the dispo.sitiori of matter in the interstice.s of the 
or-'iually existing network, whicli is more responsive to stjuning 
bv” logwood. The nuclei are more ahuudaiit than in the sur- 
ronndmg medullaiy parenchyma. But they are in the same wi.y 


Text-fignro 5. 



Horizontal section through not fully ripe proglottid of Mhabdowetra q/lin(hniXi, 


par. Parnterine organ, uL Uterus appearing a,*? immorous partly thitaeheil 
cavities, v.d. Vas deforeus. w.v. Transverse water-vascular vessid. 

of two kinclB — larger and clearer nuclei whicli appear to be 
iiiyobhusts, and smaller nuclei which belong to the connective- 
tissue network. A peculiar feature in the structure of the 
paruterine organ at this stage, and one which is a further proof 
of the view that it is a modified region of the med^d 
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inirenchynKi juid noh nn outgrowtli of tlie geiierative system, is 
tlio exisknice of dor.so-veiitrjd inuscde-fibres : these are not 
elcoueots Ijeloii^ing to the paruterino or^an and restricted to it, 
l)ul:, as is siiown in the text-figvire T*eferred to, tliey arise outside of 
and |)(vrfora,te i(.. 'I'hey pass into the paruter in e organ a,t exactly 
riglit angles to tlie ti'ansverse diameter of the proglottid. A 
fuKil ciiara-eteristic of the parnterine organ at this stage is the 


Text-figure 6. 



Ti*iin8ver«o section through fully mature proglottid of MJmhdonietra ciflmdrka, 
jrwr, Parutorine organ, Ventral water- vascular vessel. 


larger number of calcareous bodies wliich lie within it and which 
are most numerous where it abuts upon the uterus posteriorly. 
Ihinsom has remarked upon the same feature in the parnterine 
Oigan of Sphyroncotmnia. The shape of the paruterine organ at 
this stage as seen in horizontal sections is shown in text-hg. 5. 

In the longest, and therefore presumably lapest, proglottids the 
paruterine organ differs in some few particulars from its younger 
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stagevS. In transvei'se vsections, a.s is sliown in text-fig. 6, tiie 
organ appeaivsto i)e quite circular, and it lies exactly in tlie in id rile 
of tlie pi-oglottid. It has souietirnes a, perfectly conical forni 
tapeiiiig towards and at the end wliich touclies, indeed protrudes 


Text-figure 7. 



.Sagittal section tlirongli fully luiiUire IH-oglottid of cj/lindrim. 

jfian Paruterine organ, f. Testes. Uterns. mo. Transverse 
water-vascular vessel. 
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into, the iiterns. In otlier coses the <li{irneter of tlie pa-riiteriiie 
orgfUi f;hictii<'i,t(\s froni point to point, thus sliowiiig a, less regular 
forni such a,s is (lepicted in longitudinal section in text-fig. 7. 
Thk difierence of form is proba-bly to be explained by niieven 
contraction of the worm’s body or the muscular wall of tlie 
paniterine oi‘ga.n during preservation. Tlie paruteiiTie organ is 
long, l)ut not ([uite so long as the uterus at wliicli it ends. It 
tlierefore occupies rattier less than half of the length, of the 
proglottid. Dorso-ventra.lly the paruteriiie organ touches the 
limits of tlie medullary region of the proglottid'; !)ut laterally it 
does not fill up t)ia,t spiice entirely, leaving some of the original 
medullary ])a,i'eiich}ana visible right ami left. There is no 
([uestion of tlie inclusion of any organs in the paruteriiie organ 
sucli a,s I describe la,ter'^* in what appears to be tlie equivalent of 
a, paiaiterine organ in the Dawaineid genus Otiditmnm, Tlie 
completely formed paruteriiie orgaai of this species of llhcMometra 
is sliarply marlced off from the siuToiincling tissues by a layer of 
muscles disposed in circular fasliion. 

The existence of such a,n outer muscular wall to tlie paniterine 
organ ba,s been noted by other observers, I believe this layer to 
be adventitious and for the following reasons. In the younger 
stage just described there is no muscular wall at all ; fnit the 
innermost of the transverse muscular iibres tend to follow the 
outline of the ova.l paniterine organ, though they hardly can be 
sa,id to adhere to it. d!iie contra, ctioii, or at least the a,lteT’ation, of 
the form of tlie paniterine organ into a circle in transverse section 
would tend to further a close relationship between itself and the 
immediately surrounding muscula,tiu*e. In any case such a 
i-elationsliip exists. The shape in section and the general form 
of the paruterine organ together with its muscular coat are not, 
however, the only points in which the adult organ differs from 
the less perfected stages. The tissue wliicli fills it is apt to have 
a concentric lamellar ar.ra.ngemeut shown in text- fig. 8 ; this 
is also visible in sagittal sections but is not shown in text-fig. 7, 
sincie the latter is not of a sufiiciently highly magnified preparation. 
It is shown, however, in text-fig, 6. 

In the younger proglottids (text-fig. 5) the pamteriiie organ 
emls up in close contact with the uterus, as has been already 
mentioned. It ends, however, in a definite border which is a 
straight line. In the completely developed paniterine organ 
there appears to be an absolute continuity, and the connective- 
tissue core of the parutei-ine organ melts a, way, as it were, in the 
cavity of the uterus. It appeared to me tliat the ca,lca,reoi:is 
corpuscles, which are apt to be specially abtind ant on the parii- 
terine organ at its distal end though foiind throiighoiit it, are 
both smaller in many cases and generally less abundant in the 
older paniterine organ. It looks as if they were used up perhaps 
by the growing embryos, Furthei^more, the perforating dorso- 
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ventral miiscle8, to whicli I iiave referred in tlie younger pa.riiteiioe 
(3rgaii, are in places, but no means always, visible in the adult, 
a,s may be seen by a comparison of the figures given. They are 
perhaps broken by the swelling of the organ to a cii*cular foini in 
section, for I have seen short fibres imbedded in the connective- 
tissue core. 

Text-figure 8. 





CO. 

More higlily magnified view of a portion of the piiruterine organ in sagittal 
section. 


eo. Tissue of paruterine organ with calcareous bodies, ov. Ripe eggs contained 
ill a space within the paruterine organ. £r. Transverse muscles. 

In describing the paruterine organ of Ghapmcmm tapilm, 
Fiihrmann^ remarks that in that and all forms with a paruterine 
organ the ripe eggs do not pass into the paruterine organ until 
the proglottids are detached and thus ready to leave the body. 
Mr. Bansomt particularly remai'ks that in his examples of the 
genus Sphp*07icot€ema the mature segments showed no eggs 
within the paruterine organ and that the mode of their trans- 
ference was thus unknown to him. This state of affairs is nearly 
true also of the Rkohdometm which forms the subject of the 
present communication, but not quite. In one ripe proglottid 
among many which I studied, I found embryos within the 
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pariiterine organ, thus iuci(]eiita.ll 7 jiroviug thn,t tlie organ is a 
paruteaiiie organ, if miy doubt could be supposed to attacli to 
that identification of it. ''.rh.e eniliiyos were not directly imbedded 
in the lax tissue of tlie pariiterine organ but were accompanied 
by a cavity within whicli they lay. VViiether tins :means that 
their assumption into the pariiterine organ resulted in the for- 
mation of a cavity by stretching or otlier means, or wlietiier a 
portion of the uterus was detached as a whole and engulfed by 
the pariiterine organ, I do not know. 

§ The Uterus, 

Although the appearance of the paruterine organ before the 
uterus is developed proves that the former is not a. pi’oduct of the 
latter, it does not follow that there is no connection at all between 
these two oigans in their origin. I believe tliat I liave been able 
to establish a connection between the two, and that the tissue of 
the pai’uterine organ gives rise to the uterus. I am not sure 
that 1 have detected the uterus in the very first segment in 
which it is developed, but if not, I am not more than three or 
possibly four segments out. As is often the case with tapeworms, 
the uterus appears rather suddenly and in an advanced stage of 
development, at least speaking relatively. In the segment in 
question, wliicli is the second or third with a uterus, the testes 
are still active and the ovary and vitelline glands in full maturity 
and not beginning to degenerate. The paruterine organ is 
considerably younger than that represented in text-fig. 5 ; in the 
sections (winch were nearly accurately horizontal) the outline of 
the paruterine orgjin was nearly square, the breadth being a little 
greater tlnin the length. The uterus consists of an irregular tube 
running rather obliquely across the long axis of the body. Tlie 
tube branches somewhat and there are indications of anastomoses ; 
but tlie retiform stage of the uterus has hardly been reached. 
The uterus does not extend, as it does later, in fi*ont of the 
transversely running coil of the vas deferens. It does not, 
therefoi^e, come into contact with the broad posterior end of the 
paruterine organ as it does in later stages {cf, text-fig. 5). There 
is, however, a connection between the two which is more than 
mere juxtaposition and is, therefore, of an interesting nature. 
A process extends backwards from that posterior corner of the 
paruterine organ which is furthest away from the pore side of the 
segment, It consists, like the paruterine organ at this stage, of 
little more than an agglomeration of nuclei This process 
extends backwards until it reaches the uterus with whose walls 
it is continuous. , , 

In an earlier stage, about three segments in front of that just 
described, a uterus can hardly be said to exist. I detected, 
however, a thread of paruterine tissue extending towatfis the 
same side of the boily ; this came into close relations with one or 
.two spaces containing ..'ripe:''bva/':situated in;fr^ the nterus, 
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aiifl perhaps to ]:>e looked upon as tlie first n.ppeara,nce of a, uterus. 
I figure also (texf-fig. 9) from a segment which is the one in 


Text- figure 9. 



Upper iigure.s rejneseiit two IioriKoiital sections through imrrmtnre i>roglot tills 
Qi Uhaldtmietra cylmtlnm. 

Lower figure a more highly magnified view of the coniiectiou between the 
paniteriue organ ( and the uterus (wL). 

'f/. Process of paruteriue, organ connecting it withaiterua,; ■ ' d Dorsal vessel, 
me., : Transverse ■'water-vascular' vessel. PL Testes. ' 



AYIAX CESTOJDES. 


875 


front of that first of all treated of in the present account of the 
development of the uterus of lihahclomeira. Here the coimection 
of the pariiterine organ with the uterus ha,ppens to be plainly 
visible in one section, and, therefore, to be more striking and 
less liable to doubt than when it has to be followed out from 
section to section. Furthermore, in subsequent sections, where 
tlie uterus is more advanced and lies also in front of the vas 
deferens, the tissue of tlie paruteriiie organ is seen to pass 
continuously into that of the uterus, and the nuclei of the walls 
of both appear to be identical. 

These facts — that is to say if it be agi'eed that they prove a 
connection between the paruterine organ and the uterus — enable 
us to get over certain morphological difficulties relating to the 
homologies of the uterus -and paruterine organs of some other 
Tapeworms. 

In describing tlie structure of Inej^micapsifer capensis^ I had 
to refer to an important difference in the uterus of this form as 
compared with otlibr species referred by v. Janickit to that 
genus (his own). Briefly put, the difference is this : in /. capensis 
there was no continuous uterus, but only a series of detached 
cavities which appeared to be formed independently in the 
medullary parench}una. These cavities were formed subsequently 
to the extrusion of the ova from the ovary and their scattering 
through the parenchyma of the medulla. Furthermore, there 
was also to be observed, and again unconnected with the ova at 
first, a condensation of the medullary nuclei to form a kind of 
network pervading the medulla. This network was often to be 
observed in relation to the ovaj. 

Out of this dense tissue, which ultimately surrounds the ova, is 
formed the series of paruterine organs which characterise this, as 
well as a few other genera of tape worms (Dai'Wiea, Thjscmotmmu), 
I held that the network of parenchymal tissue, out of which the 
paruterine organs were formed, and the cavities in which lay the 
eggs singly or in groups, were not the equivalents of the blanched 
uterus described by v. Janicki in an allied form, Jmrmicapsifer 
hpracis (which I removed to the genus Zschokkeella)^ because, if it 
were, it would be a subsequent stage due to the obliteration of the 
pre-existing cavity ; and as the ova appeared in it later it could not 
be a subsequent stage. I believe that the matter becomes clear 
through the observations which I have recorded in the present 
paper. We have in Ithct(>dovietraj nB hi a 

sation of nuclei to form structures or cavities to contain the eggs, 
111 IUiabdomet7'a there is one extensive condensation of the kind 
to form the paruterine organ and a delicate strand which extends 
through part of the rest of the medullary parenclij^'ma and would 
appear to be the seat of the formation of the uterus. In my 
species of Tnermicapsifer there is the same condensation of the 

^ P.Z.S. 1913, p., 088, etc. 

t Jen. Deiikschr. xvi. 1910. 

X hedJavd, toxt-%. 67, p. 588. 
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medullary piu-encdiyma, but it does not become much hollowed 
out to form a xiteriis or specially condensed in one part to form a 
single pnruterine organ. 

On the coiitrary, it is condensed here a.nd tliere to form several 
paruterine organs. In Inermica^sifer hyraeis of v. Janiclci, a 
hollowing out of the strands of condensed tissue occurs before the 
further con densatioi:} of the niedulhiry tissue to forni the niinicrous 
pai'uterine organs. I am of opinicju that all these ratlier various 


Text-hgure Kh 



TmiisvCTse section tlirough mature profflottid at WiaUametm c^lindHt-a. 
1#. Uterus, wav baterahwatei% vascular tubes, 


^es,,are^apon^on:e■■common■ ground plan, ■ which does.' away, with 
the at first apparent differences of importance between such 
closely allied forms as Inermioapsifer capensis and ZscIioUeetta 
kyracis^ and also relegates to the same category other forms in 
which there is but a single paruterine ori^n. If these suggestions 
thus buefl} sketched out be not accepted, there still reinain the 
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Fa.cts wliicii I have described above in connection with the 
forinatiori of the uterus in EJuthdomeira Gylmdrica. I lia.ve 
mentioned that the uterus soon after its formation is distinctly 
i-etiform, the network being irregular but very plainly to he seen 
in horizontal sections. In transverse sections, the uterus is 
seen to lie ventrally and to consist of variously sized cavities 
detaclied from eacli other, which is, of course, the expi-ession of 
the horizontal network when seen in that aspect. In more 
mature proglottids the retiform condition is not so clear and the 
uterus occupies much more of the proglottid. The arms of the 
network seem to have coalesced, forming an irregularly shaped 
body with partial septa dividing its interior into partly detached 
cavifcies, and with outgrowths producing a general irregularity of 
surface. In the completely mature proglottids the appearance 
of the uterus has again changed owing to further development. 
Text-fig, 10 shows a transverse section of such a proglottid, and 
the contained uterus is seen to be circular in section and thus to be 
rod-like in form. Posteriorly the uteims is divided by a median 
septum into two equisized halves, but further forward the uterus 
is obviously single, hut the interior is divided by many ingrowing 
stra.nds of the medullary tissue into a series of chambers each of 
which is seen to lodge but a single embryo. The posterior division 
of the uterus into two reminds us of the uterus of Rkahdometra 
rdgropunctaUi as figured by Crety*^ ; it is possible, however, that the 
latter form is rather to be referred to the genus Metrolicmthes, in 
which the uterus is an entirely double structiu'e. The series of 
changes in the appearance of the uterus in this species of 
Rhabdometra is very remarkable, and seems to contrast with what 
has been observed in the other species of the genus. It is 
further to be noted that we have here, as a temporary phase, a 
form of uterus which is now characteristic of one genus of 
Tapeworms and now of another. 

From the above account we can abstract the following de- 
scription of the species : — 

Bhabdometra cylindrica, sp, n. 

Length 150 mm.; gt^eatest diameter mm.. Scokx. of. less, 
diameter thanstrohila follotving^ suchers proporiionatelif very l^rge ; 
rostellam and kooks absent. Meek absent; posterior segfnents 
elongated^ five times their diameter f cylindrical in form. Genital" 
apertures alternate irregidarly, behind middle of proglottid. Genital 
ducts pass hetweemoater-t^essels and ventral of nerve-cord. Co-rtical 
layer thick ; longitudinal muscles not in strong hmdles ; mostly 
implanted singly^ but a row to transverse layer of widely 

spaced bundles with from two to five or six fibres. Circular layer 

^ Boll. Mns. Torino, 1890. In Crety^s figure the two postevior and globular 
'diverticula of an anterior cxrvved arc alone represented as containing eggs. 

F assume, therefore, that the anterior ;pStrfc is all of it to be u^garded as a parutorine 
organ. 

7; 
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'imll marked and also occupying^ mike form of seaMered fhres, most 
rjf the meclidlary layer in the region of the paniierme organ. J)orsal 
•water -vessel very small, lying dorsal of large ventral vessef tohtch 
conirn imdccdes toith its felloto posteriorly w. each segment hy a single 
transverse vessel; no excrefwy networh. Testes su/rwiind otmry and 
vitelline glcmxl* OirmS'SCic with a strong muscular tv(dl^ cinti with 
special retractor muscles posteriorly, long and narrow, extending a 
little beyond ivater-vascidar tiobes ; cirrus without sjnries ; vas 
deferens ivith a large and close coil hut 'without vesictda senmudts. 
Cirrus-sac opens into a cloaca genitalis. Vagina O'pens behind 
ch'riiS'Sac, termiiicd region wide and muscidar. Uterus O/t first 
retiform, then irregidar in shape with outgrowths^ later tubular 
and divided into itm ckanihers hy a median septum posteriorly ; 
ike embryos also separated by ingroivihs of umlls of icterus. 
Faruterme organ long and styliform, commencing at anterior end 
(f proglottid, nearly circular in timisverse section when mature, 
(Appears before uterus. 

Hab. Oaecahis melanocephala. 

§ Systematic Position. 

It is clear that a member of the Tasnioidea vith a tota.lly 
unarmed scolex, with one set of genitalia in eaeJi proglottid, and 
■with a single parnterine organ, can only belong to one of the 
three genera Mhahdometra, A'/ionchotania, or khtroliasthes, or to 
a new genus allied to them. 

As it is, these three genera are very near together ; the generic 
clMerences as set forth by Bansom mainly concern the position 
of the genital ducts with reference to the water- vessels and the 
form of the uterus. In both of these particulars the present 
species is \iV.% Rhahdometra ; sufficiently so also, in othex" features, 
to warrant its inclusion in that genus. There «ire, however, 
differences which prevent the reference of my species to any of 
those which have been already described. In none of the 
hitherto described species are the segments so long as in the ’ 
present form. Mhahdometra nigrognmctcda has the longest of 
any; but here the most posterior are only 3 x 1 . 

There is, to my mind, no doubt that the species which is 
'.nearest akin to tliat wdiichT l\^m MhcMmietra cylindrw^ 
is FiihrmamTs recently described Eh. nmmda^,od\d it' will be 
observed that both come from the same part of the world and 
they ^ both infest; .gallinaceous '■ ■ birds. There are, ; ' however, 
sufficient differences to warrant specific separation. Thus, 
Jik.''niAmida' ,is;'a . small; .species 60-70 mm.,' and has not," 'as 
already mentioned^ elongated posterior proglottids. Although 
the two species agree in possessing a long cirrus-sac, that 
of Mh. nmnida is much the longer, reaching as it does to the 
middle of the bod}". Nothing is said as to the development of 

^ Res. Swell. Xoob Kxp. Kgypt, Pfc. iii. Xo. p. 30, Rl<)9. 
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the uterus; but it is, when fully matured, a lobate sac, and 
apparently not strictly cylindrical, as in my species. On the 
other hand, the paruteriiie organ is represented as appearing first, 
and the course of the vas deferens is a,s in my species and not as 
in some others. Further, the genital apertures of Rh, momich 
are behind the middle line of the proglottid, and the testes come 
nearer to surrounding the ovary than in other species, except 
Eh. cylindrica. Finally, the generative ducts lie between the 
water-vessels and ventral to the nerve-cord. I have observed 
the same relationship in Eh. cylindrica. 

It is possible, of course, that previous authors have not seen 
quite fully-developed examples of the species studied by them. 
In view, however, of the published figures of the uterus and 
paruterine organ in the several species, I am inclined to doubt 
this. For exa-mple, Ransom’s figure of that organ in Eh, 
shows the flowing appearance” of the core of the paruterine, 
which I find only in that organ when fully developed (see 
text-fig. 8, p. 872). As to other species, it does not appear 
that the reticular uterus of Ehahdometra cylindrica, a condition 
which precedes its cylindrical final form, has any likeness to 
what has been observed in previously described forms. This, 
indeed, coupled with the form of the paruterine oi'gan and a 
number of minor points, such as the posterior position of the 
generative apertures, the position of the coil of the vas deferens, 
and the distribution of the testes, seem perhaps after all to 
necessitate generic separation. But this I leave for the present. 
It must be remembered, however, that the scolex of this species 
of Ransom is unknown, and that apart from this character it 
is hard to distinguish Rhahdomeira from EanUe7d7m. 


§ A apo7i Otiditaenia eupodotidis BeddarcL 

After communicating to the Society t my note upon this new 
tapeworm from Etcpodotis Jcori, it was suggested to me that it 
was possibly identimi with or near to a recently described new 
genus and Ephy7'07icotmiia tmcim I had not at that 

time seen Mr. Ransom’s paper which only (through his kindness) 
reached my hands after my memoir was in the press. I was, 
therefore, unable to make any comparisons. A consideration of 
the structure of this genus SphyrotmUmua, leadsS me to revise 
what I have written concerning the affinities of Otidiimnia ; 
the two genera are not identical. In JSphy7^o7icotcmda the body 
is much more elongate than in OticUtcciiia \ the genital pores are 
iinilateral ; there are many rows of minute hooks upon the 
rostelium, and the uterus appears to be racemose and to extend 

* Loc. citp^m, %26. 

t P. Z. S. 1912, p. 194. 

t Ransom, “A New Oestode from an African Bustard/' Proc. TJ.S, Nat. Mas. 
xl. p. 637, 1911. 
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niiicli furtlier into the ripe proglottid tlian it does in OiiditmmL 
I have re-examined my preparations of OtidHnnia. and find iilnit 
iiiy report upon its stiaictnre as regards the above points in whi(*h 
it difiers from ySphyromotmmci is correct a.s to fact, 

But 1 find that I liave missed one point of resend)la;nce to 
Sphi/roncoia^^^ and througli it, to tlie subfamily Idiogenim© 
of tlie JJavainei<ke. This has, of course, an impo:i‘tant l)eariiig 
upon the classification and position of Otiditmnia in. the system. 
Wiiile adnutting its resemblances to Dcwairiea, and by inference 
to the Davaiiieidte, I was inclined to place Otiditmnia nearer to 
(Jhocmotmriia and its allies. This was, undoubtedly, due to my 
not having seen a paniterine organ, though its presumed 
absence was not made use of in the generic definition''", or in the 
resimie of the most noteworthy characters of the genus following 
the definition. ISTor, indeed, do the nearly mature proglottids 
show any structure exactly resembling the parutei-ine oigfui of 
Jdiogenes, Siilesia, Anonchotcenia, Sj^hjroncotmnia^ Bhahdometra^ 
and other forms as figured by various zoologists in memoirs 
known to me. In all of these instances, and in others, the 
|>aruterine organ is re 2 :>resented as a structure of fibrous {i})pear“ 
ance and of limited size, formed ajpparently from a metamoi'phosis 
of the medullary ground-tissue in the immediate neiglibonrliood 
of the uterus or from the walls of the uterus itself. This latt.er 
origin is asserted by Gough f for Aintellma ceninpunctata^ wliile 
liansonfis figure J of a ‘‘ mature segment becoming gravid ” of 
lihahdoiyiedra similis m be interpreted in a like manner. But 
whatever be the origin of these paniterine organs § — and l)oth 
Fuhrmann and Gough believe them to be not strictly homologous 
through the series— they would appear to have been described as 
small bodies lying in, and possibly derived from, hut ultimately 
indejiendent of, the medullary parenchyma. 

In OtidiUenia^ however, the more ma.ture segments sliow an 
alteration in the medullary parencliyma to which I ha.ve referred, 
find wliich I have figured in my memoir upon tint genus ||. 
Tins alteration affects the whole of the medullary pjirenchyma as 
seen in that section *[i of a nearly mature proglottid. It ia visilde 
up to the circular in uscukr layer whicli forms the line of 
demarcation between tlie cortex and the medulla, ex(ie|>t wliere 
it is separated therefrom hy the ventral water- vascular tid>e as is 
also shown in my figure. The dorsal smaller water- vascular vessel 
lies w^ell within the core medullary parenchyma, as is also 
shown in the .'figure 'referred -to..' "The,re is .not,., therefore, tod':)e' 


Loc. oit. p. 2,S0, 

t “ A Monograph of the Tape- Worms of the Sidifamily Avitellinina?.'' Quart. 
Jourii. Micr. ,Sci. .hfi. pt, 2^19,1:1. ^ 

X “The. T^Bioid Gestodesof'N. Ainerican Bull C.S. Nat, Mas. No. '69. 
19U9, fig. 33, p.'.Sl.' , 

§ i do jiot i-efer here to the multiple paruieriwe organs of Daminea, Zsciwl'keella, 


Loc, eit p, 218, text-figs. 23, 24-, 26, 29. 



AVI AX <''1CSTC)])ES. 


H81 


observed tlie formation out of the medullary parencliynui of a 
definite structure that can be called a. separate organ, since the 
modified region of the proglottid extends over the whole medullary 
parenchyma, and includes the doi'sal A'ascular tube. 

I have also figured in my paper referred to stages which are 
a.ntei-ior to tliat which has just been redescribed. In text-fig. 26 
of the paper referred to three pinglottids somewhat younger 
are represented in sagittal section. A glance at this figure 
niigiit convey the suggestion that a definite paruteririe organ of 
limited extent la}^ in each of tiiese proglottids, narrower at one 
end (where the lettei' “ T” in the dmgram is placed) and wider at 
the other. Furthermore, the slightly twisted outline of the 
(alleged) pa,ruterine organ recalls that of, for example, Ehabdo- 
meira 7inUtcoUis f. A more carefrd scrutiny of these sections, 
liowever, In-iiigs to light tlie following facts which are of importance 
in the matter. Although, as depicted in my illustration, the edge 
of the (alleged) paruterine organ is apt to be wavy and thus to 
crea,te inequalities in its diameter, suggestive of a solid body of 
irregularly curved outline, it will be found that the waviness is 
closely followed l)y the layer of transverse musculature which 
separates, in this as iti other tapeworms, the cortical and medullary 
layei'S, Unequal contraction during preservation is, as I think, 
responsible for this undulating disposition of the line of transverse 
muscular fibres. The object, however, of iny figures referred to 
wa,s not to show the structure of the medullary parenchyma, but 
to indicate the position and relations of the uterus. The minute 
structure of the medullary region in this stage is less modified 
than tha.t of tlie older pi’oglottids already referred to. The 
medullary groundwork is traversed by numerous rather stout 
muscula,r fibres, running mainly if not entirely in a, dorso- ventral 
direction. These are very frequent, but are single and not 
aggregated into bundles excepting at tlie anterior end of the 
proglottid ; here tlie testes of this segment in, front are separated 
by a thicker layer of these muscles from the parencliyma of tlie 
ensuing segment, the groundwork is compaiatively dense, and 
there are a, bundfuit nuclei. I have recognised tha,t in those pro- 
glottids, as well a, s in the more mature ones, the doi\sal water- 
vesscds are included in the medullary tissue. In ciomparing this 
stage witli the older one that has just been described, it appears 
that the latter difiers only in the degeneration of the mus- 
cular fibres of the ground- tissue, which produces the more 
lihrons and, at the same time,1axer appearance of the medullary 
jiarenchyma, wdiich, however, ma,y be more resista.nt, and which 
is still further exaggei-ated in the distended perfectly ripe and 
detachable proglottids at the end of the worm's body. This laxity 
favours tlie movement into the interior of the embryos from 
the uterus, which I have described in my paper as occurring in 

^ ?. 204. 

t liaitsom, Bull. IT.S. Mas. No. Of), r. 39, fig. 21, UK)9. 
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tliese proglottiiLs. It should, furthermore, be noticed that while 
the niedullery tissue is, as already stated, separat/ed aiiteiiorly 
from the testes, there is no such separation pbvSteriorly where it 
abuts upon tlie uterus, nor is the epithelial lining of the latter 
apparent in these older proglottids ; thus the transference of the 
eggs into the medullary parenchyma is rendered easier. Finally, 
I have observed that the calcareous corpuscles tend to accumulate 
more tiiickly where the medullary parenchyma touches the uterus, 
though they are also present elsewhere and in some numbers 
here and there. 

To compare with the above older stages in the growth of the 
sheltering apparatus for the developing embryos, I have again 
studied younger stages such as is represented in text-fig. 25 of 
my paper referred to I have, however, more especially studied 
sagittal sections, as in the case of the older proglottids. In such 
sections there should he visible the origin of the paruterine body, 
were this structure in the genus Otiditcenia of the same nature 
as that of Ehahcloinetra, etc. But I can find no trace of uny 
particular condensation and fibrillation of a definite I'egion of the 
medullary parenchyma which might later spread and inv^olve the 
whole region, which is thus involved in mature proglottids, but 
for other reasons. 

Not only is there nothing of this kind to be observed in tlie 
less mature proglottids, but there is no approach towai'ds 
the fibrous appearance of the mature proglottids. This latter 
appearance is, in fact, produced by a new growth, which seems to 
be very remarkable. I have already referred in my account of 
the proglottids of intermediate age to abundant dorso -ventral 
muscular fibres in the medulla; it is, perhaps, to the unequal 
contraction of these by the preservative reagent that the iiTegular 
outline of the medullary parenchyma is due, which I have 
commented upon as simulating a paruterine organ of limited 
extent, lying in the medullary parenchyma. 1 now call 
attention again, in a more particular way, to these muscle-fibres. 
In his account of tapeworms of the subfamily A vitelliniiuB (of the 
family Anoploeephalidje), Gough t enters in ''some detail into the 
histology of AtnielUna centripwnctata^ including that of the 
muscular system, which I may conveniently take as a basis of 
comparison with shows an important difierence, 

Gough points out that the dorso- ventral muscles which traverse 
the mediiliaiy parenchyma ill that direction, consist mainly of 
bipolar myoblasts with terminal fibrillce and, to a less degree, of 
bipolar myoblasts with lateral fibrillee. The larger muscular fibres, 
which are tubiform with an axially contained mjmblasty are 
limited to the longitudinal museular layer. own observations 
upon yarious genera which I have examined confirm this 
generalisation. The delicate dorso-ventral muscle- fibres of such 
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tapeworms as I have known hitherto, often curled into a spiral or 
at least an undulating’ course, are excessively slender as compared 
with tiie long’itudina.1 muscles. In i)owever, we meet 

with the very surprising state of ahairs represented in the annexed 
%ure (text-hg. 11). Imbedded in the jiucleated parenchyma 
are niuneious scattered muscular fibres, which have a general 


Text-Ogure 11. 



Sagittal section tbrough a portion of proglottid of 

L hongitiidinal, 4. Trans versej Dorso- ventral muscles. 

m. Medullary layer, 

dotso -ventral direction and must be regarded as the dorso-ventral 
musculature. But the fibres themselves are distinctly of tlie 
character of the fibres of the longitudinal muscular layer. They 
are long, stiuight fibres of even diameter, and I traced them 
througli the layer of cirefilar jSbr^sS which bounds the medullary 
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parenclijnia f^xteniaily. These fibres, however, are not exaetJj 
like those wliich constitute the longitudinal inuscular bundles. 
Although very wide when compared witli the delicate fil:)rils tliat 
oiie expects to find in this situation, they are little if anything 
more than half the width of the longitudinal fil)res. There is 
also a difference in the w\ay in which they absorb the lognvood 
stain, indicating a denser, because more deeply stained, outer 
layer. I do not attempt a further description of these fibres, as 
the material was not preserved in a wary likely to Ining out greater 
detail of structure. But enough is pjainly visible to show that 
the dorso-ventral musculature in this worm is different from 
that usually met with in this situation among tapeW'Orms. It is 
now necessary to point out that, in the younger proglottids, these 
thick dorso-ventral muscles are not visil)le. As the mode of pre- 
servation and staining has been identical, there can be no question 
here of a failure to detect the fibres in question, wbieb I liave 
looked for both in transverse and sagittal sections. Fine delica te 
fibrils can be seen, but nothing like the muscles just desciibed, 
wiiich are even recognisable under quite low powers. It seems 
clear, therefore, that they appear ; but whether they do so in tlie 
shape of new fibres or of a thickening of more slender fibres 
present in the younger proglottids, I am unable to say. But in 
any case there is a change of structure in the medullary paren- 
chyma as it grows older which is not a degeneration, and wliicli 
appears, therefore, to he a preparation for some function, whicli is 
possibly that of a receptacle for the ripe embryos. It is for these 
reasons that I think myself justified in speaking of a paruterine 
organ in Otklitcenia which is, iiowever, of a most generalised 
kind. 

The above description n-mounts in reality cliiefiy to an 
emphasised re-assertion of tlie facts concerning tlie medullary 
parenchyma of Otklitmnia^ already dealt with in my 
that genus. The facts lead me to the inference that \ve. have in 
this tapeworm the commencement of the formation of the 
parutei'ine organ, wdiich is more differentiated in other genera of 
DavaineidaB, as w-ell as in the Paruterinae among the Hyincnu)- 
lepididjB. The paruteidne organ of StUesia^, and that of its 
immediate ally AmteMina^ m&nm to me to he a different structure 
altogether, though serving niiicli the same function. In Olidi- 
toiia, then, there is an alteration of structure in the wliole 
medullary layer in the direction of increased firmness ; but there 
is no special part of that parenchyma set apart for the sheltering 
of; the growing 'embryos. .. sense, therefore, I'' was, right in 
not deBcribing the ; existence of a paruterine organ ; but with 
equal truth it xnay be said that this genus has the equivalent of 
a paruterine organ. In this genus we see the next stage to tliat 
exhibited by many, genera in which the ripe embryos lie in the 
unaltered parenchyma, such as Oochoristica, Linstoivia^ etc. A, 
slight increase of specialisation of the conditions observable in 
OUditmnia leads us at once to, such a. form as Sphproncoimiia^ 
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where a large conical paruterine organ exists which is distinct 
fi'oni the siiri'oiiiiding medulla, i-y parenchyma. 


§ /:^^stemaiic 2 wsiit 07 i of Otiditmnifx, 

I shall now reconsider the systematic position of Otiditcenia in 
the light of the foregoing revision of certain facts in its anatomy. 

As to the hooks which would form so important a means of 
preliminary famil}^ identification, I am not yet certain whether 
they are or are not the typical Davaineid hooks. They may well 
be so ; but as I have not been able to view them sideways in my 
preparations I am unable to be positive. They may prove to be 
like those of Oligorchis 2>cmcitestlculat'iis ^ for example. There is, 
however, no doubt that this genus is not in any case a near ally 
of Oligorchis or Ilgmsmlegns, so that we may perhaps faii’ly 
assume that the hooks after all conform to the idea tliat Otidi- 
tmiiia is to be referred to the Davaineidae. Of this family 
Mr. Ransom has lately t made a useful table of classification 
which is an extension quite up to tlie present date of the table 
in his revision of the Cyclopliyllidea 

From the table in question it appeai-s that OtklitmRia will 
come nearest to Chapmania. The matter for. immediate 
settlement is, tlierefore, wlietber the two genera are to be 
regarded as identical, in which case my name will obviously have 
to be dropped. It must be remembered, however, that this near 
alliance depends upon whether we are to look upon Otiditmiia m 
possessing a paruterine organ ; otherwise (still considering it for 
other reasons to be a Davaineid) Otiditcenia will be nearer to, or 
identical with, either Davainea or Ophryoootyh. As to Darainea^ 
we may at once dismiss the idea of near affinity; for in that 
genus the ripe embryos are included in niunerous separate 
paruterine sacs quite unlike the j>a,riiterine organs of Idiogeniiise. 
The knowledge of the genus mainly depends upon 

the descriptions of 0. insignis of Lonnberg, the most recent 
of which is in a memoir by Fuhrmann §. This worm is to be 
at once distinguished from mine by the immense number of 
hooks, 2000, which are disposed in an undulating line round a 
particularly la.rge rostellum ; furtlieianore, the uterus, which is 
slightly lobate in form, lies behind the ovary, while the testes 
are dorsal to as well as behind the ovary. Moreover, the uterus 
shows no tendency to bimk up • it is conceivable, however, that 
it might later, in view of the very late breaking up of the uteriis 
in ''Otiditcenia,: Finally, is to be characterised by 

multiple rows of minute hooks upon a portion of the suckers. 
This latter character does not seem to be found in Otiditmnm, 

* Fuhrmarm in “Kordlsche VogebCestoden ans clem Museum von Ooleborg,” 
M^dd. Goteborg. Mus. Zool, Afd. i. p. 18, fifr. 8- 

t “ A New Cestode from an African Bustard* * * § ” Proc. U.S. Nat. Mus. xl. 1911 , p. 037. 

Bull. U.S. Nat. Mns. No. 69, 1SKJ0. 

§ Ctmtralbl. f. Hakt. Paras. Bd. xlhs;. IW, p. 94. 
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But ill the case of tliese hooks upon the suckers, it would appear 
that ill Chapmcmia they tend to drop off. This difference, 
therefoi'e, between Otiditmma on the one liand, and both 
Ophryocptyle and Ckapmania on the other liand, imist be hehl 
in reserve until more specimens have been examined. There is, 
however, I think, no doubt that OthZ/toihi is quite distinct froni 
Ophryocotyle, if only by reason of the characteristic rostellnin of 
the latter! There now remains only the genus Ckapmania. The 
first obvious point of difference between tlietwo supposed genera 
is the armature of the suckers in Ckapmania ; but, as already 
admitted, we cannot apparently dwell too strongly upon this, for 
the reason that these liooks are said to be occasionally shed from 
the suckers in Cliapmwma. I have, however, examined the 
suckers in two specimens of Otklitmiia ; and the examination of 
two examples lends naturally further support to the view that 
the hooks are I'eally missing. Apart from this, there are 
apparently two main points of difference which forbid a fusion of 
these genera. In Ckapmania tapika — which species alone comes 
into comparison with Otiditceniaj for Ck. taurika has unilateral 
generative pores and in other respects differs perhaps to a generic 
extent from its supposed congener — a tentacle arises from each 
sucker; this is figured by Furhmaim as elongated and conical. 
I have found nothing of the kind in longitadinal and transverse 
sections of the scolex of Otidiicenia. It may be urged that this 
failure to discover a similarity may be due to the complete retrac- 
tion of the sucker tentacle, and thus to the difficulty of detecting 
it. This may be so; but in the meantime I have seen, in a 
tapeworm from Wumida (which may perhaps be the very species, 
Ckapmania tapika). the tentacle freely moving about in tlie 
living worm. Having thus recognised the structure, it is of 
course less likely that I should miss it in examples where it was 
carefully looked for. Besides, the apparent non»retraction of 
this tentacle in the preserved examples of Ckapmania examined 
by Fuhrmanii, leads to the inference that it would be present in 
an uiu’etracted condition in my spirit-preserved specimens of 
Otiditmiia, were it a character of that species. Q?he next point of 
difference is the paruterine organ. If we are to regard the 
modified medullary parenchyma in its entirety as the paimterine 
organ in the corresponding organ of Ckapmania 

as figured by Glerc ^ is distinctly difierent. 

ISfeither jfnhrmann nor Clerc gives much in the way of descrip- 
tion of the organ. J udging from the figure the paruterine organ 
of Ckapmania only occupies about half of the ripe proglottid. 
It extends towards the uterus, which occupies about the other 
half, and ends on its side turned towards the iiterus in a fiat 
surface. This is obviously totally different from the structure 
which I have figured in Otiditcenia, and considered to be possibly 
a paruterine organ. On the oth^ hand, the breadth of the 

^ CVutralbl, f. ii. Paras, Bdl, :fhL 1006, p, ir22. 
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pariiterine organ in Chcqy^nanm lends some support to a 
comparison ; for it is as widens the mediillarj parenchyina, wliicli 
it entirely fills anteriorly, thus contrasting with the much 
narrower paruterine organ as figured in Idiogenes. I should also 
add that the supposed paruterine organ 'of Otidiicenia has no 
line of demarcation from the uterus such as is figured by Clerc in 
(Jhapmania. As points of minor importance, the uterus is lobate 
in (Jhapmania and ends much further forward in the segment 
than it does in Otiditcenia. The ripe and detached proglottid 
figured by Fuhrmann ^ is apparently not unlike that of 
Otiditmnia, But it ma,y be seen that the paruterine organ is 
more or less completely filled with the ripe embryos, whereas 
in Otiditamia as I have mentioned, the ripe embryos are not 
scattered throughout the whole of the supposed paruterine 
organ. 

The testes of CJiapmania ane described as being dorsal, whereas 
in Otiditmnia they are posterior, and no more dorsal than ventral. 
Concerning the muscular system of the genus Chapmania, there 
is a diflference of opinion between Fuhrmann and Clerc. The latter 
regards it as feebly developed, the former as strong ; in the latter 
event Otiditmnia agrees with Chapmania, One would like to 
know something of the genera Ascoimtra and Schistoinetra of 
Cholodkovaky, which are to me at present merely names, being 
included in a Russian catalogue of parasitic worms t- As these 
genera occur in Bustards they are quite possibly Davaineicls. I 
do not attempt to redefine Otiditmnia until I learn whether it be 
held by others that the paruterine organ described above is a 
structure referable to that category, and therefore of great 
importance as a generic character among the DavaineidiB, to 
which family I now distinctly refer Otiditmnia, 

* Res. Swed. Zool. Exp, Egypt, Pt. iii. No. 27, p. 23, fig. 16, 1909. 

t Of- 1912. 
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Inthobuction. 

The facts recorded in this and the following paper, are some 
of the results of several years’ work, done as time and opportunity 
permitted, in the Society's Prosectorium . 

The features chosen for investigation were external cutaneous 
structures, which are often cut away or spoilt by shrinkage in 
dried skins, and which consequently can only be studied satis- 
factorily upon fresh or spirit-preseiwed material. 

Work done in this w^ay, however, upon specimens which in 
many cases cannot be preserved for want of storage spa.ce, has the 
great disadvantage of not being comparative in the proper sense 
of the word. Related animals die at intervals, often of long 
duration, and the specimens themselves cannot be set side by side 
and carefully compared from exactly the same point of view. The 
features presented by the organs under investigation can only be 
checked by notes or sketches taken from previous specimens, and 
where discrepancies, or apparent discrepancies, are detected, 
there is no possibility of referring to the example previously 
examined to ascertain the meaning or nature of the variation. 

As a concrete illustration of tlie limitations imposed hy piece- 
meal work of this description may be cited the rb in aria of 
mammals which, when viewed from the fi'ont, vary in shape 
according to the position in which the head is held, and it is not 
possible to be sure that the standpoint of the investigator is 
precisely the same in. two or more consecutive cases. Hence the 
impoxtanee of verifying results originally obtained by the ex-, 
amination of additional specimens, a proceeding often impossible 
wben the speoimens belong to species that ai-e seldom imported 
alive. ■ Even: in the 'case, of ■'■common 'species ■opp'orfcu'n.ities '■■'■■ d| 
verification are frequently few and far betw^-een, and ’waiting foi 
such chances entails long delay in the publication of result J 
Making allowance, however, for the cix'eiun stance that th| 
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observations are based in a great measure upon single individuals, 
j believe the facts recorded to be of considerable systematic value 
and sufficiently interesting and important to stimulate extended 
inquiry along 'similar lines with profitable results. 

The' general arrangement of the facial vihrissiB in Mammalia 
may be well-known to some mammalogists ; but it does not 
appear that these tactile hairs have ever been carefully studied 
throughout the Orders from the comparative point of view, nor 
can I find that systematists have made material, inucli less con- 
sistent, use of them in the discrimination of families, genera,, and 
species. One would expect to find these vibrissm described, if any- 
where, in the British Museum Catalogues, where particular stress 
is laid upon external characters ; but except for a ca,siial reference 
to them in special cases, as in Chironectes minimus by Mr. T}u>ma,s 
in the Catalogue of Marsupials, authors of these catalogues Irnve 
practically ignored them. Nevertheless, I believe they will prove 
to be of value to the systematic worker. But tlieir main interest 
is perhaps bionomical. 

The following account is not intended to be more than a.n 
introduction to the study of this subject. It is based mainly 
npon specimens that have died in the Zoological Gardens, and 
very little attempt has been made to carry investigation beyond 
the limits of ordinary menagerie species. Tliese, however, com- 
prise representatives of most of the orders and suborders of 
terrestrial mammals : and the types examined are sufiicient to 
establish certain general principles as to the constancy or incon- 
stancy of the occurrence of the tufts of tactile facial vibrissa'^ 
within the limits of major groups ; but far more extensive 
investigations than it has been possible for me to undertake 
will be required to settle the range of their variation within 
groups of family or generic rank. 

According to their position on the head the vibrissas may be 
referred to the following categoi'ies : — 

1. Buccal, com^iismg (a) those on the muzzle and upper lip, or 

chief of which are usuaJly arranged in 
definite longitudinal lines, and (h) those on the chin and 
lower lip, the snhnenUd, of which there are generally two 
distinct rows in addition to some smaller ones less 
regularly arranged. Of these the my stacials are, as a 
rule, much the more important. 

In the sketches illustrating this paper no attempt lias 
been made to show exactly the numbers and position of 
these vibrissae. The mystacials have piu'posely been 
represented in most cases as fewer and shorter than they 
are in reality, so as not to interfere with the genals and 
interramals. 

2, Interramal, consisting of an unpaired tuft of bristles, often 

symmetrically arranged, projecting from the interramal 
area always behind the mandibular symphysis (chin). 
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3. Gemd, consisting of one or two tufts, or isolated bristles 

on the ti'iangular area of the cheek cirenniscribed by 
imaginary lines passing from the posterior eanthiis of tbe 
eye, the posterior angle of the month and the base of 
tlie eai‘. 

4. Sapercillari/ : the tuft orer tlie eye, generally over its 

; Ulterior |)ortion but sometimes further liack. 

5. Gahomlar : those lieneath the eye, present mainly in large 

iierbivora. 

Tlie superc diaries and sulioculars must not be eonfounded 
witli tlie eye-lashes which, when present, form fringes on the 
upper and lower eyelids. 

In many iiistanees ray obseiamtions are based upon single 
specimens. Wiiere additional examples have been availaiile, a. 
certain amonnt of variation in the number arnl length of the 
vihrissm luis sometimes lieen observed. This is perhaps individual 
and pel*] laps seasonal a,s well. ISlo doubt tlie vibiissEc ai‘e moulted 
and new ones half up a.re naturally shorter tlian those of full 
lengtli, and if one oi* two ar*e shed simiiltaneoiisl 3 r out of a small 
tuft of, say four, tlie tuft will lack for the time being its full 
eonipleiiient, 3hit I believe the position of tlie tufts will be 
found to 1)0 constant at all events within vSpecilie, if not witliin 
gem.aic limits. 

My obsenmtions also tend to show that the vibrissie are often 
iietter ileveloped in the matter of length in younger tlian in older 
individuals. Possibly, in the latter, the power to reproduce them 
ultimately fails, and the older bristles get gra.dualiy worn down 
or cliippetl off at tlie end. 

Order MONOTEEMATA. 

EGiMmt aboi'ted, as in all lughly specialised 

Anteaters. 

vibi'isste detectable on sided skins in the 

Britisli Mmsetmn , 

Order MAESUPIALIA, 

P O L Y P It O T O n O X T I A. 

(text-lig. 2)^ ASm^copkilus karrisi (text- 
tig. I, B),J)<tsyurtis tnverriims, I)idelphi/B marm 1, A), 

rkllander l(mi(j&i\ and Marmma elegcms.—Tlm full complement of 
vibrisvSiB retaiiied mostly in a. Itigh state of development . Genal tuft 
single and large, and situated nearly midway between the base of 
the ea.r and the corner of the mouth and well Ixdow the level of the 
eye, set. a, little lower in Basyurm than in the otliers. Inter- 
ramal tuft beneath tlie corner of the inouth, except in Dklclphps 
where it is placed nearer tlie chin. In Thylaciwis {text- 
tig. 2) the vihrissie are much shorter, liner aiid fewer tha.n in the 
otlior ty]>es exaaninod. 
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Trichmiirm vidpecula fuligincmts (text-fig. 3, A).— -Alt the 
vilirissje .retained and well developeil. ■ Geiinl^ .four or five ii,i 
iiiimlierj forming a single cluster aliout lurlfway between the 
l)a.se of tlie eai* and the corner of the mouth, and only slight]}^ 
;il)ove the posterior angde of tl:ie latter, as in Dasyurus. Inter- 
rama.ls fa,i‘uher l,)aek tlian in the Polyprotodoutia, belvind the 
inoiith a’lid beneath the c-iye. 


Text-figure 2. 



Vibrissas of Polyprotodoiiit Marsupial. 

the Tasmarxiaa W 

PseiulocMrm from Trkkostmis in the 

lesser development of the interramals and in having the genal 
tufts set higher up the cheek above the line of the mouth (one 
specimen). ■ 

' jEpyprymmAi^ nife^^oem , (text-fig.. . 3, B).*— All, the' vibrissa^' re- 
tained bnt shorteiv especially the buccaks, than in the Phalangerine 
genera mentioned, and the genals set high up in n, horizontal 
line with the liase of the ear and only a little below the posterior 
canthris of the eye. 

J/acro 7 >a.s' hilUmlieri. — Only one genal bristle in the same 
posilion as in ^Epyprymnm^ tad two short and fine interramals. 

^ 0 ^:- 
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Text-figure 3. 



Vibrissat of MarKnpiuls. 


A, Trtekos'tirua 'mlpecula iU® 8outy PliHlnujJCi'r. 

B. /Mpj/prj^mnuft mfe^eemt tlu; Rufous Kanj^aroo Hat. 

0. Dendrolapai^ urahms^t'h’^. Xlrsine Tree-Kaiigwoo. 
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Ma<yropm heuueUi . — One iuteri-jiinal bristle ; <»-eiials forming a, 
strong tuft near the middle of the cheek some distn/iice below ainl 
belruid the |)osterior caiithiis of the eye. 

— A. pair of geiials high up, in almost the 
siune position as in InteiTamals absent. 

Bemlrolmjm tirsitms (old) (text-iig. 3, C). — Vilirissa) all seiy 
much reduced in number and length. A. single geiial bristle 
in nearly tlie same position as in jEpypryimms ; iivteiaaniais 
absent 

Order EDENTATA (inch Pholidota). 

Ei(,ph%wt'us villmus (text-fig. 4, 0). — Buccal vihriss^e well de- 
veloped especially the m ystacials, winch are longish an<l scattered. 
(.4enai vibrissa) repi'osented by a large scaibered tuft set on an 
eniiiience just below the eye. Buperciliary vil)rissa3 al}sent. In- 
tei-ninial tuft well developed, on a small swelling just beliind the 
line of the posterior angle of the mouth, 

Tam(mi(hta tetradaotyla. — Y i brissa^ scarcely dist inguishabie, as 
jippears to l.)e tlie case in all tlie specialise(i Anteatei's (? Oryo- 
ter opus). 

Bradypus trkluGtylus . —Only a few insignificant buccal vibrissjB 
retained. 

Considering the relationship between the Sloths and Anteaters, 
coupled with tlieir totally difiei*ent manner of life, the deterior- 
ation of tlie vilirissje in tlie two families is worth beaiiog in mind. 

Mcmis triomiyis (textdig. 4, D). — Yibrissa3 aborted. 

Order INSEOTIYOEA. 

(Jentetes eccmdatus (text-fig. 4, B). — Mystacial vibrissa) niime- 
rons, divergent, ajid moderately long, arising some little distance 
lieliind the extremity of tlie elongated snout. A pair of longish 
superciliary vibrissje set high above the eye. Three to four 
geiml vilnissje arra;oged in a vertical line midway between tlie 
eye and the ear, the uppermost between the level of the posterior 
cantims of the eye. Bubmental vibrissie consisting niaiiily of 
four pairs extending along the sides of the chin, not upon its 
extremity. A single pair of interramals nearly in a line with 
the anterior cantlius of the eye and the corner of the mouth. 

Ik)tamog(de mlox skin in Brit. Mus.),— Differs mainly 

from in ^ mystacial s are more numerous and 

much stiller and longei*, with some shorter ones on eticli side 
of the extremity of the .blunted muzzle ; the superciliaries are 
represented by one long vibrissa on each side rising close above 
the eye, and the anterramals by a single pair rising far hack on 
the tliroat on a line nearly midway between the eye and the ear. 

Eriuaceus europmus (text-fig. 4, A). — Differs from Ge-utetes 

* Sharpty contrasted in tins rosj^^ with Doreopsis luatnosm which, according 
to (hirrod (P. Z. S. 1875, i>. 61, pf.- viiL), has four very largo iuterramal hair follicles 
recalling those of the TraguHuo , 
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in several paiiiculars. Tlie supei'ciliaiy vibiissje short iiml re 

presented by a tuft, a little above the anterior (.‘ioithus of tiho 
eye. Geiml* vibrissje jnixed with the coarse hair of tlie (ilii'ek 
arid not easy to detect, reduced to two, the lower beliind tlui corner 
of the liioutli, tlie upper near the centre ot tlie cheek some way 
below the eye. The snbiMcntal only a, little bdow ilu^ month 
and set farther hack. The interra, mals, tliree in luimbei-, arising 
from a sligiit cutaneous eminence some distance behind i,lie gape 
and in a. line with tlie posterior ca.nthus of the eye. 


Text-figure 4. 



Vihrisiiio of Inseciivom and Edeutata, including Pholidota, 

A. the Cominou 

(h the Haiiy Aniiad^ 

IK Manis tmnspis, showing the absence of vihriss® charactenstic of 
most specialised Anteaters. 

horex mrmem . — Nnmerons mystticial aiKi submental vibrissie 
well, behind the extremity of the snout. The superciliary, genal, 
and mterramal vibrissai apparently aborted. 



FACIAL VIBRISSAS OF MAMMALIA. 


897 


Order CHIEOPTERA. 

Pteropm omdim (text-fig. 5, B). — Mystacials Jiiid submeiitals 
compaKitively short and delicate. A. few siiperciliaries ; a paii* 
of geiials near the middle of the cheek some distance helow tlie 
posterior caritlrns of the eye. These are buried in the fur and 


Text-figure 5. 




A. lUimpnma one of tte Microcliiroptera. 

IL Fteropm medvm, <m of the Mopicliiroptera. 
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are difficult to distiu^uisli a,i.jiongfst the coartsci' luiirt; iuterinix<;(l 
witii tile fur of the cheek. j.ijitemu.,ua.]s absent. 

Wiiuopoma (text-tig. 5, A). A few hmg scMiitertal 

inystacial Ivristles on the anterior portion of the snout ajid some 
shorter ones along the edge of the lip aliove tlu^gape of tJie mouth. 
Two supereiliaries and two genals .nearly midway liot.ween the 
angle of the moiitli and tlie base of tlie ear. I ntei/rasnals ^ibsent. 


Order PIIIAIATES. 

L E M U 11 O I D E A. 

All the tufts of viluissce sometimes present, i)ut the intorramat 
usually aanl tlie geual occMsiouaily aJiscnt. 

L&itiur ixirim (text-tig. 0, 0 ). — Buccm.}, superciliary, iiiter- 
ramal, ami geiial vifuissm moderately developed, tlie gemil si^t 
low down Oil tile cheek well l)ehi,ud tlie corner of the mouth. 

Z. catta^ L, mongos^ and L, fidvas resemble L. Imt tlie 

iiiteriuinai tuft is absent in all specimens examined. 

Dcmbentorda ( inmlagascarimtsii^ (text-tig. (i, E).- 

Vibrissie as in Lemur varitis, tlie iiiterrania] tuf t represented liy 
a single seta in the example examineil. 

Galago erasswaadata (from Aiombasa. and Zanzibar) (text- fig, 
{), A). — Vibrissie shorter, tiner, and less miinerous tliaii in Lewatr 
and Dwahentonia ; the interranml tuft alisent ainl the geiial tuft 
set high up on the cheek lieliind, and only a little lower tlian, the 
posterior canthus of tlie eye. 

Ferodlctims potto , — Vibrissie to all intents and pui,*posi\s tlie 
same as in Galago, but the genals indistinguisbabie in tlie specimen 
examined. 

A isr T H 11 0 P 0 I D E A. 

Apart from the interriiinal tuft, wliicli is always ap}>arently 
alisent, the normal vibrissie are occasional !y |>reseut., lait l.iie 
genals are iisiiallyMbsent as well as tdie interriiiiiids, a-inl in the 
higher forms a,t least the buccals and supci’ciliaries, if retained, 
seem to lose tlieir tactile function. 

Lemiiocebm leo7mi>im (text-tig. 6, B) C(d!dtkrhx jacehuet,--' 
Buccal, and superciliaiy vibrissm sliort and tliin. (denai tuft 
represented by one or two slender setm set low (lovvn on tln^ 
cheek as in and not high up as in (kdmja 

.museicamiata,, - 

h .(text-tig. 'ti,.,. 1))..— 'Vibrissm as in 

Ixofiktcehtis and but coarser and more numerous, 

Lagothrix lagotrioha.~—Qii\j the buccal and suporcilia-iy vilii'issm. 

. Cmrcopitliems -rmi ,■ other' 'pkl-’World Mord^eys.— Vibrissm as i'ri 
Lagothrix, \ „ ■ ■ . , 

Tlie deterioiation of theyyibiu's^ passing upwa,r<ls from the 
lowly organised lemurs to the more higlily organised monkeys 
and apes is probably correlated with tiie gradual ptjrfecdiiun of 
the hands, carrying with it increased sensitiveness of touch. 
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Text-figure (L 



VibrisstB of primitive Primates, 


A- GixUi^o craHsicdtiidata, 

i>. Ijion Mumioset. 

(\ I/emm* vanMt tbo Kuffotl Lemur, 
i >. NtieH;ji)U>kecm irimrgatm^ dne of the (Jeliida>- 
j'j, Dauhentonux imd^j^msearUMiSj tlio Aye-Aye. 
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A. Cams nicsomdas, to allow tiie fall complement of viln'isam typicnlly 
retained in Fissiped Carnivora, tho gerial tufts being two in 
number. 

B- Ci/stopkora eristata (young), sljid>)<rin^ tllc tufts of vibrissa? cba- 
nicleristic of Pinniped Carnivora, tbe gen^l and interramal being 

. ' absent.' .. ■ ■-'■■V.y / v: 
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Order GAIINIVORA. 

F 1 S 8 1 V 1?: D I A. 

A|);irtf iroie Oh' lirsidje, where ill! tlie vilwissfe Jire reduced 
to ! Jiiieiiioides.s or iiea.riy funetiouless restiges, the uorma l unuii)er 
of tults is refca.iuedj e.xeept iu idie Felidre, where the interraAiial is 
always a,l)sent. Tlie geual tut‘t is filways double (text-iig. 7, A) '^h 
lu subsequent papers 1 propose to deseri})e more in. detail some 
of tlie va.i‘ia,tioiis in tlie development and armngeinent of the 
tufts in this suborder. 


Pinnipedia. 

Ouly tlie luystaeial aaid superciliary tufts of vibrissm retained 
and l•ej»^eseute<l liy still* bristles ; the niystacials especially 
(‘opious : the superciliaries also soinetimes alnindant a,nd long, 
sometimes few and very short possibly a viniation due to age. 

Species (.‘xamined : //aia;;/(!.a:':/-R..s‘ (jTi/jrus, Fhoca i^kdma, Gysio- 
ph.ora criMata (young), Mvroi(>iuia leoubm (young), Otaria cal/b 
and Arctoc(y>/mhi<s pmUhis. In specimens of both the 
species of Otariida;i tlie superciliaries a.re short ami few ; in the 
l^liociihe tliey are well developed. The Elepliant Seal {MAmimgit) 
is peculiar in Imving a [lair of the niystacials rising from a crease 
of skin Oil tlie siimniit of the muzj^de, between the eyes and snout ; 
Imt it/ is interesting to note that in its northern ally, Oystophom 
cristakij there is a similar pair of bristles rising vertically from 
the top of tlie muzzle, Imt set farther apaiT. and not lodged in a 
create of tlie skin (text-fig. 7, B). 


Order PODEKTIA. 

Tdie iioi'iiml tufts generally repi:*esented and well developed, 
tlie niystacials especial 1}^ long. 

Suborder Myomoepixa. 

' Epbnps norveyims (textdig.'S, B.) imd Mus nmsculus. — Inter- 
riiiiml tuft present and I'epresented lij about three bristles on 
the throat, some distance behind the chin. Genal tuft double, 
represiBiited liy a couple of bristles nearly in a line with the corner 
of tlie moutli and a little dista, rice behind it, and of one long 
bristle aliout lialf way between tlie ear and the eye and a little 
below tlie level of the latter. At least two moderately long 
superciliaries ; niystacials copious .and long. ■ ■ 

'^Ufojnys'Amdynii (Papua) (text-fig. 8, A.).-~-~As in Ephnys and 
Mm^ l)ut the speeirnen exa.mined had only one very long 
superciliary bristle and one short genal bristh3 lieliind the corner 
of the mouth. 

* In a Badger {Males imles) the upper genal and the intorramal were absent. 
[Note adilod duly 2S, I9U.] 
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(yrksio'iiiifs fjibwhM — ViOrissfe in the piVAXHilng geiieia, 

but tlie superciiiiu-ifs and gwjals .siKu-ter, tlie lower genai tutt set 
iimeli farther hark, if aiiytliiiig slightly lieliiiid rather tiiiiii well 
ill (hxaitof theliiieorthesuiieriorgoiial. ^ 

IMthrotJiHi ii/jyiciw.— Geriul tuft single, cunsistiiig of two bristles 
uear tlie middle of the cheek ; iiiterramal tuft siindl, iniiiiodiidioly 
tlie dim. 

Text-figure 8. 



yil)ri.ssffi of vSciitromorphous uinl Myomorphoiis HoiloiitK, 


A. a‘ Rai froiu No 

0 , tlu> SquiiToUtaileil 

1). KaiJw/a mfei, 

G-lis (jlis (text-fig. 8, 0). — Vibrissse as in JjJpwh^js a-nd 
Init iiiteriuinal tuft smaller and set a little further forwards, 
ti>e genal tuft single and represented by a couple of vibrissco high 
up ill front of the ear. 

Jliiscardiiias mdlarmrim , — As in Olis cjlis^ but the iutorraina.1 
tuft not detectable in the specimens exaniinecl, 

Jacidm ormildis . — Interramal tuft absent; genal represented 
l)y a single bristle higli up just beneatlr and below the comer of 



FACIAL VIHRISS.^ OF MAMMALIA. 


903 


the eye ; three supei'ciliaries ; mystaeials very numerous, varying 
ill length, two of tlie posterior exceedingly long. 

Jaciikis jcccjUtis'^^ (a (la,rker form from tlie BiidMii). — Resembling 
tlie preceding, but the geual vibrissm absent, and only one ex- 
ceedingly long niystacial. 

Suborder S c i u ii o m o e r ii a. 

Ratiifa intiim (text-fig. 8, D), — Mystacials, interramals, and 
genals very well developed, the genals represented liya large tuft 
nea-r the middle of the cheek above the line of tlie inoutli and 
behind a vertical line passing from the posterior cantlnis of tlie 
eye ; ' aliove tlie main tuft n,n isolated bristle. 

Sciurm mdgarls and prevostL — As in liaUifa hut witli- 

out tlie isolated superior genal bristle, 

IReroimjs sp. — As in Rcitufa^ but interramal tuft absent. 

IhUamim qtfxulrlviUat'm . — Yibrissie less ivell developed than in 
the pireceding scpiirrels, the interramals absent, and the genals 
represented by a pair of fine bristles fa,r back in a line witli the 
moil til, as in Epimiys. 

Buliorder 11 y s T R i c o M o ii p ii a. 

Athertbra afriGana (text-fig. 9, B). — Mystacials mostly of 
immense lengtli, three or four siiperciliaries, one being exceedingly 
long ; genals represented by a pair of very long bristles set high 
up in front of tlie ears and a little below the level of tlie eye ; 
iiiteiu'ainal tuft well developed. 

Species of Eyst^iai, judging from living animals, resemble 
Atherura* 

Ooenfht preJmmlis and Erethizon doTsatiim (text-fig. 10, A).— 
Vibi’issie all shorter and le.ss luiinei’ous than in the Ground 
Porcupines ; the interiumals absent and tlie genals i*epresented 
by a single bristle in fi'ontof the ear, occupying the same position 
in Erethizon as in Athsrura^ but lower down with regard to the 
eye m Cfimndih^ , 

Octodon MystaciaL long ; superciliaries moderately 

long ; gena,l repi*esented by a tuft of a, bout three liigh up, a little 
b(diind'thii coimea,' of the eye ; interramals .absent, ,, 

GhinchiUtb kmiigera ,^ — Practically as in Octodon, 

Lagosto'nvm in Chmohilla and Octodon^ but 

iilie vibrissin 1 linger, coarser, and. more 'abundant. 

DoUcholis MtUnicola , — As in Zagostomns^ but bristles finer. 

DmyproGtm in the preceding 

genera,, but shorter iu Bolichotis and anil tlie 

intiorranud tuft present and well developed. 

(hdogimyB2Mm,~MmJ)myp^^^^ 

Gaoia cT (text-fig. 10, B, C).- -Mysta-ciaf, superciliary, 

and genal tiiFts as in otlier Hystriconiorphs, but the inteiTamal 
tuft pecidiar, consisting of two pairs of long, widely separated 
biistU^s set in a curved line along the posterior border of a broail, 
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iiefirly sinootli glaHclnlni* area. simila,r to that of tlie M:ala,ysia,ii 
Moiise-deer (Tragulus). 

Text-figare 9. 



VibrissiB of HystiicomorpliousiKodoiritK. 


A. tbe CapybjOTU>r Ibvrimiclio^^ 

B. the African Bnisb-tailed 

Ilydrocitcerns hyd/roclmriis (text-fig* 9, A). — Buccal, supevciliai y, 
:ui<l aubocular vibrissie short; iuterranial tiiftalixeiit ; gcuaJ cou ■ 
sistirigof a pair of bristles slightly behind the corner of tlm e}'(% 
and considerably lower, than a line passing from the eye to the 
I rase of the ear. 

Two points may he noted in coniiection with the vihrissjc of 
the Hystrieomorphs examined ; first the constajit position of the 
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gemil tuft liigli up above tlie base of tiie ear and beldiicl and only 
a. little lielow the eye/^’, and second tlie presence of the iuterFairial 
toft in litkeritra^ Jlystrlx^ Dccsyproctco, Oidogenys^ and (Ja-via, 
and its absence in the other genera with sucli widely difierent 
habits as Coemdv.^ Dolichotis^ and llydrochartts. 


Text-figure 10. 



Vibi'issjji of Hystricoraorplious and Lagonicrplious Rodents. 

A. Mretlihon dorsaimn, an arboreal Porcupine. 

R, nyWeM.% Hide view < if 

( t The Haine froni below, sbowing tlie iuterrainal vilirisste arranged as 
in ’ifniguline liuniinantH. 

I). SylDilayns supereiUaris, a sinall Ralibit from Colombia. 

Bubordaiv L A G o M o E p H A. 

dyknlagus' (young) (text-fig. 10, D). — All the 

vilirissav short. InterranmJs absent; genn.ls represented by a pair 
of bristles well below tlie eye and in front of a, vcrtic^a.l line from 
its |>ostei:;ior cantlnis. , 

Oryctolagus mnicttte. --Vibrissse disposed as in the foregoing, 
but longeiv 

^ Except in H ijdroohmyns ; but in this genus the high .setting of tlie earn in con- 
formity with aquatic lilc emphasises in appearance tbo actual low p<»siitiou of this 
tuft on tlie cheek. 
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Order IIYEAGOIBEA. 

Frocavia capensis (text-iig. 11, A).~-Mystacia,l, siipercviliarj, 
gerial, and iiiterranial tufts copious and Jong. JiitfUTaiuai iru- 
usiially large, consisting of a.bout half a dozen long vil)risssB 
set just Jjeliind the chin. Genal composed of from two to ft>u:r 
vibrissai set just behind a vei'tical line from tlie postcTior cinitlros 
of the eye and well behind and a little higher tlian tlie corner 
of the mouth. Bubniental hairs fine, few a,nd sliort. Sliort 
eyelaslies on uppei' lid of eye, but no subociilar vibiissa). 

Fendrohprax dorscdis . — Vibrissse retained ns in tlie pre{*.eding 
species, but the anterior mystacials longer and coarsei*, tfie iniiei*- 
ranials and genals fewmr — one of the latter and two of the former 
in the specimen examined. 

Order PEOBOSCIDEA. 

hToiie of the tufts definitely recogiiizalile as siicli, liiit the mys- 
tacial and submental possibly represented by tlie liairs on tlie 
trunk and lower jaw and, probably in iny opinion, tbe genal 
tuft liy the glandular sac lietween tlie eye and tbe ear, wliicb in 
young Elephants is filled witli hairs tlie ajiices of whicli pi'otrndo 
from the orifice. Lashes on upper lid of eye w'ell developed, 
often exceedingly long. 

In the Sirenians, wliich are remotely related to the Proboseideaii 
stock, the vibrissas, apart from tbe buccals whicli are short, also 
appear to be absent, judging from Murie’s and Garrod's figures 
of the Manatee This may indicate their divergence from the 
Proboscidean stem after tbe atrophy of tlie vibrissa) in tliose 
animals. At all events, the Sirenians differ markedly in tlie 
absence of tlie vibrissse from otlier freshwater uijimtmdvS (exc. 

xnost of wdiich liave the vibiissie extrjiordinarily 
well developed, both in qua.ntity and tliickiiess. It must lie re- 
membered, however, that the latter feed upon acjiiatic animals, 
whereas the Manatee feeds on \vater- weeds; ami in this eon- 
iiection it may be noted that the Capyliara has short, slender 
vibrissse. 

Order PEBISSODAGTYLA. 

[/Tapiruke (text-fig. 11,, B).-— Buccal, superciliary, genal,' aiul 
i'literramal tufts present,, hut ' -neither , copious nor coarse,; the 
single -.genal tuft, set. ,low , beneath', the' ;:,eye near - 'the- middle .of 
tli-e cheek, ; Bubocular vibrissac' also present. ' Eyedashes on upper ' 
-lid-of eye,'(obs.er"ved on, living animal). 

%?m/rf;.y-:Buccal vibrissie numerous, moderately long and fine. 
Huperciliaries and suboculars also present, but genal and intm*™ 
ramal tufts absent. Eye-lashes on upper lid of eye. 

Trails. Zool. Soc.vols. viii. & x. 
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vibrissse absent. Eye-laslies on upper lid 

of eye. 

Altlioiigii the vibrissie in the Tapirs are too short to be of 
very iniich service, their retention marks off this family as the 
most primitive of existing Perissodactyles, the Ithinoceros, by the 
same standard, being the most specialised. Another primitive 
facial character of the Tapirs, in my opinion, is the presence of a, 
well-defined rhinarium of moist glandular skin. 

Order AUTIODAOTYLA. 


X 0 N - R U M 1 N A N T I A, 

Tdijassu (Dicotyles) tajagic (text-fig. 12, A). — The full com- 
plement of vibrissai retained. Mystacials moderately long, not 
spreading on to the area of tlie snout that projects beyond 
the lower lip. Submentals represented by a definite i.*ow on 
the posterior half of the lower lip close to the mouth. Super- 
■ciliaries and suboculars well developed. Genal tuft divided, 
represented by one or two long bi'istles in a line witli the mouth 
and some distance behind it, and by one or two a little higher 
lip and set farther back. Interramals forming a large tuft of 
.about half a dozen longish bristles just behind a vertical line 
passing from the corner of the mouth. 

Eippopoiamiis amphihius and Ghatropotamics, — Vibrissa^ aborted, 
■except the buccals, which are short and scattered (on living 
animal). 

Ruminantia. 

Tribe Tragulina. 

Tmgidm kmichil 13, B). — Full complement of vibrissse 

retained as in the Peccary {Tayassu tajap.i), but much less well 
developed except the interramals, which form a tuft of five or six 
set at the posterior extremity of the interramal glandular area,. 
Siibmentals forming for the most part two definite rows on 
the chin. Genal tuft divided, represented by one bristle in a 
line with the corner of the mouth, but some distance behind 
it, and by two or three considerably liigher up and only little 
behind and slightly below the level of the suboculars. Super- 
ciliaries forming a moderately well-developed tuft of three or 
four.' ■ 

Tribe Pecora. 

The buccal, superciliary, and sixbocular vihrissm always retained 
apparently as in the equine Perissodactyla, but the genals and 
interramals much less constant though sometimes retained. 

Mazmna. tema% (Guatemala). — Interramals represented by a 
small tuft of about tlmee fine b^^^ just behind the chin ; 
.genals by a pair of fine and short bristles set far back on the 
'•cheek in a line with the, mouth. . . ' 
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Axis axis (fcetus) (text-fig. 12, B). — Skin naked, but the full 
coinplement of fa,cia,l vibrissse present. Interramal tiift siuall, 
about midway between the chin and the throat. Geiial tuft 
repicsented by two sliort liristles set a little liigher than in the 
Oluatemakin ilfarM/nia, just behind a vertical line passing from the 
posterior cantlnis of the eye. 


Text-figure 12. 



A. Taijamu tajagu^ a primitive non-rminnaiit Artiodactyl. 

B. liairless fcstua showing the early development of the 
^ vibrissie, , 


Gennis: eMi {old ,fenmle).-'-Interranial::tuft: .absent/ Genals 
represented .'by two dong bristles, one''l.n',..a. linewith. the mouth,. 
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and beneath the anterioi' canthus of the eje, the otlier a little 
higher up and more posteriorly. 

Cervus elapkus . — Interramals represented by one or two long 
bristles a little behind the chin. A pair of genals a))oiit midway 


Text-figure 13, 




Vibrissje of Artiodactyla. 

A, CeplialojpJius cormatm, a siimll Pccorine ArtiodactyL 

B, Tragnlm a primitive rummant Artiodactyl. 


between the line of the mouth and of the eye and a little behind 
a vertical line touching the posterior canthus of the eye, in 
almost the same position as those of ^aaV ascts. 

Brnna cfamct — The normal vibrissse present and long, but the 
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two genal and interraiiial tofts apparently represented by a single 
biistle each (on living animal). 

Oephalopkfts conmaias (text-fig. 13, A). — Full complement of 
vibrissje retained, interramal tuft small and situated a little 
beliiiid the chin. Genal tuft double, two bristles a little distance 
behind the corner of the mouth and beneath the anterior 
canthus of th*e eye, and two bristles higher up almost beneath 
the posterior canthus of the eye, but some distance below it. 

Boselaphiis tragocamehis . — Genal and interramal bristles re- 
tained, but few in number ; the genais arising from the white 

tragelaphine cheek-spots. 

IBanotrag-m pygnicms . — A small interramal tuft just behind 
the chin. Genais absent. 

JVototragus melmiotis . — Interramals and genais absent. 

Ammotragus leridcc, Antilop>e cervicapra and other small capidne 
and gazelUne species. — Interramals and genais absent. 

Bos frontcdis . — Genais absent ; interramals represented by a 
single long bristle (one specimen). 

Tribe Tylopoda. 

Judging from living animals the genal and interramal tufts 
are absent in Cmnekis bactrianus ei,nd droimclarms and in Lama 
moiigna and huanacos. 

Conclusion. 

The foregoing enumei*ation shows that in all the principal orders 
of terrestrial mammals some, at all events, of the species possess 
facial vibrissin arranged upon a definite plan. Moreover, in a 
great many cases, within the limits of a single order, the species 
which are defective in the matter of vibrissas are the higher 
derivative types, whereas those in which ail or most of them are 
‘ present are more generalised types. This may be seen by com- 
paring : in tlie Marsupials, Trkhosurus with I)ench*olagus, the 
former being a primitive, and the latter a highly specialised 
Biprotodont ; in the Edentotes, Dasypm with Tammidw and 
Bradypasp in the Insectivores, Lentetes with ^Sorex; in the 
liodentia with Erethizon ; in the Primates, the Lemurs 

with the Monkeys ; in the Carnivores, the Procyonida^ or Canidse 
with the IJrsidfe, and the Yivenidse with the Felidae ; in the 
Proboscidean stock the Hyracoidea with the Sirenia and the 
Elephant ; in the Artiodactyla, the Peccary (Tmjmsii) with the 
Hippopotamus, the Tragulina with the Pecora; in the Perisso- 
dactyla, the Tapirs with the Horses and Rhinoceroses. 

Facts such as these justify the conclusion that vibrissae 
ariiinged on the plan above described are a primitive mammalian 
character This at all events appears to me to be the most 
plausible explanation of the facts, and the same line of reasoning 
may be applied to the carpal vibrissse described by Mr. Beddard. 

"* I think the suboculars should perhaps he eliminated from this category. 
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It is well known that the hairs of Mammals fi/eqiientl}' grow 
ill tufts, especially where they are associated with scales ; umi 
this is probably a, veiy primitire character. No doubt the facial 
vibrissae are primitive tufts enlarged for tactile purposes, 1 
suspect they date back to a veiy early post-Cynodont stage of 
iiiamiiialiari evolution, and that their absence in tlie existing 
Moiiotreines is a derivative feature associated witii tlie profound 
modificatioiis of the jaivs in the surviving ineml^ers of tliat 
order. 

That development and deficiency of tlie vibrissm are iiiti- 
matel}^ connected with mode of life is probable. But on this 
head much has yet to be learnt, and before any satisfactory con- 
clusions can be established, far more observations than Imve as 
yet been made will have to be recorded. Attention, however, 
may be drawn to one or two features: — (1) The deficiency or 
complete absence of the vibrissjB in all tlie Anteaters, like 
Echidna j Tamandua^ and JAmfs, quite luu^elated genera. (2) Their 
high development in the matter of thickness and length in 
piscivorous or insectivorous aquatic or semi-aquatic geneiu like 
Ckh'oneetes^ Poiamogale, LuUai, and Cynogale^ and their compara- 
tive feebleness or deficiency in aquatic herbivora, like the Sire- 
nians, Hippopotamus and HydrocJmrus (3) Their gradual fjiilure 
in the Primates passing from the lower to the higher types^ — a 
failure probably, I think, correlated with gradual pei-fection in 
the use and sensitiveness of the hand. (4) Their high develop- 
ment in active arboreal species like Squirrels, and their reduction 
in size and quantity in slow climbers like Sloths {Bmdypus)^ 
Pottos {Perod/icticus), and the Tree - Kangaroo {TJendrolagus 
ursimis). (5) Their geneival prevalence in the smaller burrowing, 
bush-frequenting or forest species amongst Rodents, Carnivores 
and others, and their decadence in larger forms like the IJngukfies. 

* The Polar Bear is exceptional amongst predatory aquatic carnivores for the 
poor development of the vibrissie. It must be remembered, however, that it is 
probably derived from some bear akin to the typical Tlrsm group, in which the 
vibrissae were already defective, and that it feeds mainly upon seals caught at 
their blowholes or lying on the ice-floes. 
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Family CANiDiE. 

j\part from the feet, the external features dealt with in this 
paper are the rhinaria and the facial vibrissje. 

The feet of the typical OanidiB are highly specialised, and show 
a, close adaptive resemblance to those of the Felidte in the form 
of the plantar pad, the strong curvature of the line of the pads 
of digits two to five, in the backward position of the first digit of 
the fore foot, its absence from the hind foot, the hairiness of the 
area behind the plantar ^ pads, and the persistence of the single 
carpal pad on the fore feet. In their structural uniformity within 
the families, the feet of the Canidse and Felidae show a marked 
contrast to those of the Yiverrida^, Mustelidse, Procyonida?, and 
Ursidte. 

In most wild species of Canidse the feet differ only in minor 
points from those of domestic breeds already described t. The 
four principal digits are united by integument up to the base of 
the pads. The webbing thus formed may be wide or narrow, and 
clothed with longer or shorter hairs, according to the species. As 
in other Fissiped Carnivora, the hair grows in tufts between the 
pads of the feet and on the upper side of the webs. It is usually 
thickest and longest on the webs, the underside of the digits 
themselves showing a naked or nearly naked sti'eak. 

The rhinariu7n is always large and moist, there being apparently 
very little variation with respect to the extent to which the hair 
of the muzzle encroaches upon it. The upper lip below it is 
always divided by a narrow moist distensible ax^ea, w'hieh presents 
the form of a mere slit when its hairy margins are approximated 
in the middle line. 

The normal tufts of are always present, but the 

^ I usatlfis term iiidilferently for the main pad of both fore and hind feet, 
t P. Z.S. 1914, pp. 478-484. The method adopted in that case of ascertaining: 
the extent of tile web by cutting? the hairs short has been followed in the present 
comwnmication dealing with the feet of the wild species of Canid® and with the 
ffrsidai^ ^ figures represent the paws with the hairs cut and the digits distended. 
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vibriss 80 vary in length and number according to the species. 
The iiiterraiiial tuft is placed nearly in a vertical line with the 
corner of the mouth when closed. As in most Fissiped Cariiiv<.)reBj 
there are two geiial tufts, one behind the corner of tlie mouth, 
nearly in a vertical line beneath the posterior caiitbus of the eye, 
the other usually much higher up the cheek and farther back. 

The genera of Canidse hitherto established and admitted rest 
mainly upon cranial and dental characters. 

Speothos venatictis Lund. 

(Text-fig. 1, A, B.) 

The feet of this rare dog, of which I have only been able to 
see dried skins, were figured by Flower (P. Z. S. 1880, p. 70), who 
dismissed them wutli a mere reference, and this figure -was repro- 
duced by Mivart in his ‘Monograph of the Canidse’ (p. xv.) to 
illusti'ate the structure of the feet charncteristic of that family. 
As a matter of fact, the feet differ from those of all other genera 
of the CanidjB in two very important particulars, namely, the ex- 
tensive basal fusion of the third and fourth digital pads of both 
the front and hind feet, and the approximation of the digital 
pad of the first digit of the fore foot to the inner proximal 
angle of the plantar pad. Moreover, the area between the 
large plantar and the carpal pads of the fore foot is somewhat 
scantily hairy, especially externally, where a nearly naked strip 
of integument passes from pad to pad, and the edges of the inter- 
digital integument connecting the second and third and the 
fourth and fifth digits is naked on both the anterior and the 
posterior paws, and the area between the digital and plantar 
pads appears to be sparsely covered with shoi^t hairs *. 

From its lo’w position, the first digit, it seems, must reach the 
ground when the animal is standing in the normal position, 
especially if the soil be soft. Coupled with the scantiness of the 
hairy clothing of the area above or behind the plantar pad, this 
suggests that Speothos is moi'e plantigrade than any other existing 
dog; and it may be recorded in this connection that the mother 
of a specimen sent to the Gardens in 1879 (P. Z. S. 1879, p. 664) 
was killed in a creek and that two of the skins in the British 
Museum are labelled “ Shot while running along creek.” 

If this dog habitually haunts the borders of streams, its planti- 
grade and scantily hairy feet must be an advantage for progres- 
sion on sandy or muddy banks. It appears to me to be impossible 

^ Except for the forward position of the first digit and the fusion of the third and 
fourth digital pads in the fore foot, Flower’s figure does not show tliese features 
well, audit is noticeahle that the third and fourtli digital pads on the hind foot are 
represented as separated throughout. The shape of the pads too and the median 
position of the cai'pal pad throw douht upon the reliability of the figure. Hence it 
may be that the verj^ marhed asymnaetry between the second and fifth digits on both 
feet is also exaggerated. But since the figure was taken from afresh example that 
ITomt may be correct. If so, it is full of interest ; but on dried skins 1 cannot find 
convincing evidence tliat the second digit is so far in advance of the fifth as Flower’s 
figurelndicates. , 
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to decide wliether the peciilia-rity of the feet in the matter of the 
low position of the first digit and .carpal pad is a secondarily 
acquired adaptation to conditions or whethei* it is a retained 
primitive character. I incline to the latter opinion > because these 
peculiarities are present iii..; the .newly born pops of species, '.'of 
dogs with normal feet when adult (text-fig. 1,0)^. 

* I H bTOd’s original figure of Sp, venatieus (Kongl. Daiiske Vkl. Sekk. xi. 
pi. 184:5) tke first digit is shown in its correct position, bnt there is a broad web 
between the remaining four, giving a ]^almate appearance to the spread paw, which 
is ceitaiiily inaccurate so far as the third and fourth digits are concerned. 


u Right tore foot of Bpeotlios venatieus, from dried skin. B. Right hind foot of sause, 

k Right fore foot of newly-born cub of Caitis palUpes, showing the low position of the pollex. 
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Guon ‘primcemts Hodgs. 

(Text-fig. 2.) 

Apart from BlanforcFs brief reference to the feet of tliis species, 
wliicii he described as having ‘^'^long hair between the fooii-pailSj 
I am not acquainted with any description of them. 

I have only seen the. feet of two puppies, about four luonths 
old. In the relative positions of the carpal and plantar pads and 
the pad of the first digit, the fore foot resembles that of Canis 
anthiis tolerably closely, but the carpal pad is longer and more 
prominent. Marked differences are noticeable in connection 


Text-figure 2. 



A. Left fore foot, 

B. Klnnaiium from the front. 

C. Side view of face, showing vibrissie and rhinarium. 


with the four main digits. The third and fourth are widely 
separable, the space between them when distended being equal 
to that between the second and third and the fourth and fifth. 
The edge of the web joining them is smooth, and not sharply 
differentiated from them by the hairy coveiing seen in most 
species of Oanidae. The edge of the web between the second 
and third and fourth and fifth digits^ is naked and forms a 
tolerably evenly curved line. The greater part of thesole between 
the fow^^ the broadly cordate plantar pad is 
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scantily hairy, ^ but laterally, close to the proximal margins of the 
pads and behind the naked rim above described, the hair grows 
in the form of a long fringe. Tliis combination of features 
is only found in one other dog that I have examined, namely, 
Lyccion ‘pictiis. 

Similar features are presented by the hind foot, which, how- 
ever, is thinner and longer than the fore foot, the third and 
fourth toes being more prominent and less widely separable 
and the plantar pad narrower. 

The rhinarmm is bluntly rounded in profile view. Its inferior 
edge seen from the front is strongly ang\iiar, the margin below 
the nostrils being deep anteriorly and narrow and shallow’- 
posteriorly beneath the slit ; the nostrils are smallish and widely 
spaced, and the median groove does not extend up between 
them. 

The facial vihrissce are normal in j^osition and of moderate 
length, and in the specimen examined the superior genal tuft 
consisted of two unusually widely spaced bristles. 


Lycaon pictus Temm . 

(Text-fig. 3.) 

A single example of L. inctus sJiarwus examined. 

The main peculiarity about the feet of this dog, namely, the 
suppression of the first digit of the fore foot, is well known, but 
I am not aware that other characters have been recorded. 

In one feature at least the fore foot recalls that of Yulpes 
vulp)es^ namely, in the length and narrowness of the area between 
the plantar and cai‘pal pads, but here the resemblance ceases, for 
both these pads are large, as in Canis. 

The paw itself is stidkingly like that of €uon^ except tliat the 
digits are longer. Yei*y suggestive of kinship bet%veen the t^YO 
genera are the equality in the spacing of the four toes, due to the 
comparatively wide separation between the third and fourth digits, 
the nakedness of the edge of the web whicli joins these twm digits 
together, and the great length of the hairs fringing the pr'oximal 
margin of the digital pads, and the scantiness of tlie hairs clothing 
the sole between the plantar pad and these fringes. 

The hind foot is like the front, but is marrower and mot so 
widely splayed. 

The chief interest attaching to the feet of Lycaon is their 
likeness in the particulars mentioned to those of espe- 

cially as kinship between these two has been suggested on other 
grounds. ' 

The rJdnarium is large and wide, rounded anteriorly in profile 
view ; its upper and lower edges parallel and ti'anaverse when 
seen from the front, the inferior edge sinnoos and wdthout any 
marked median inferior prolongation. The nostrils are large, 
rounded, and somewhat widely sepamted, the slit of the 

nostril is bordered below at its, posterior end by a thick area of 
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moist black integument ; a somewhat deep median groove ex- 
tends between tlie nostrils upwards from the cleft of the upper 
lip. This rlunarium is very different from tliat of Chmn aii<l the 
other species and genera of Canid as examined. 



B f' of web joining third and fourth too«. 

n ^ showing rhmarinm and vihrmm, 

U Khmamm from the front. 

tW -"f that the iBter- 

bustle only, is set much lower than in other Oanida. ^ 

OciTiis Xjixixi^ 

(Text-%. 4, A, B.) 

Fore feet short, especiaUy the third and fourth digite, which 
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are somewhat tightly tied together, the distance between them 
much less than that which separates them from the second and 
fifth respectively. Digital pads moderately lai-ge; plantar pad 
large, both long and wide. Carpal pad large, wider than long. 

Hind foot with digits less \videly spread than those of fr^t 
foot, plantar pad much smaller both in width and lenffth 

o * 


Text-figure 4. 



A. Ei gilt fore foot of C, Riglit fore foot of Cams mesomeJas. 

B, Eight hind foot of same* K Eight hind foot of same, 

/B. iAhtMoriviwof rhmamm of 0. 
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Ganis mesomelas >Sclireb. 

(Text-fig, 4, C-E.) 

The fore foot of this specias is consiclei-abh^ more ^hfoxy in 
form than that of CmvtB anihus. The area between the carpal 
and plantar pads is longer and narrower, the cai-pal pad is smaller, 
the plantar pad is narrower and more overgrown with liairs in 
the middle behind; the area between tlie plantar pad and tlie 
notch between the third and fourth digits is longer, the pads of 
these digits are tied more tightly together, and the edge of 
the web between them and tlie lateral digits is more deeply 
emarginate. 

The liind foot differs from the fore foot in the smallness of the 
plantar pad and in the still deeper emargination of the edge of 
the lateral web. 

The rkmarvum is acutely rounded anterioi'ly in profile ; from 
the front view its upper edge is straight with obtusely rounded 
angles, and its lower edge acutely angled mesially with obliquely 
sloping sides, the area beneath the nostrils in front being some- 
what shallow and becoming progressively shallower laterally and 
posterioi'Iy beneath the narial slit. 

The facial vihrissce are normal in position and moderately 
long (see siipra^ p. 901). 

C erclocy on microtis 

(Text-fig, 5.) 

=s Cams selateri Allen. 

A single specimen from the Amazons. 

Fore feet longer and more loosely webbed than in G, mithus, 
the third and fourth digits joined by a wider web, the distance 
between them only a little less than that between the second and 
third and fourth and fifth. Plantar pad large, but rather smaller 
relatively than in G. anthtis, its median lobe wider and rounder. 
Carpal pad high up, very small, and conical. Claws short, 

Hiiid feet longer and narrower than, fore feet and with smaller 
plantar pad, the posterior borders of the pad not deeply emar- 
ginate. Hairs between the pads tliick, but not specially long. 

The is nearly rectangular anteriorly in profile view, 

Seen from the front its upper edge is straight and transverse 
with rather widely rounded angles ; its infeiaor edge is strongly and 
tolerably evenly convex, owing to the great depth of the portion 
below the nostrils in front, the portion below the slit of the 
nostrils behind narrow ; hairy area of the lip below the rhinarium 
shallow, its median slit continued upwards on to the rhinarium 
as a groove which ascends a little higher than the inferior rim of 
the' nostrils. ^ . 

Thefacicd^ pBrissm moderately 4ong---shorter^ that is to say, than 
in ,C. mesomelas, Ps:. gracilis^ the speeies , ,,of '::Fwijr;es ; " normal 
ill position, except that the superior genal tuft, consisting of two 
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bristles, is^set unusually higli, nearly on a level with the posterior 
canthiis of tlie eye. 

Text-figure 5. 



CerdocyoTi microtis* 


A. Kiglit fore foot, C. Rliiiiarium from the front, 

B. Bight hind foot. D. Rhiiiarium from the side. 

Points to be noticed in connection with this species, apart from 
the remarkably small size of the ears, wdiich are only 2| inches 
(56 mm.) lotig* are tlie comparatively wide and nearly even 
spacing of the digital pads when stretched, the \^ery small size of 
the carpal a,nd pollical pads, the depth of the rhinarinm below 
tbe nostrils in front, and the high position of the superior genal 
vibrissas. 

* Most of the South American dogs have the ears as long relatively as in typical 
foxes (Vnlpes milpes), which about equal Cmyktci/on microtis in size ail'd have a skull 
of about the same length. But, according to Miller, the ears of V* vulpes range from 
82 to 08 mm. , , 

The cmcum in this example of C. microtis w&s short and uncoiled as recorded by 
ChuTod of 0, caneriwrus {^ C, iAows), *^^^<1 there is very little doubt that these 
two species are tolerably closely related. On tbe, other hand, in the specimen of 
JPs. gracilis itom. Cordova and in an example oi lBs. dzaricus from Mar del Plata, the 
cieciim was longer and coiled, as described by Garrod of 0. awtarctimis. There are 
discrepancies in the accounts of the ciecum of 0* azarm, Mivart stating it to be 
straight and GaiTod stating it to be coiled. The name liowever;, has been 

given to at least two distinct species, otie belonging to tbe thorn- m cmcTwm*%s- 
group and another to the of South American dogs (see Thomas, Ann. 

Mag. Nat. Hist. (8) vol. xiii. p. 346, 1914). No doubt, Mivart and Garrod had 
different species under examination, and that Mi vart’s determination was probably 
correct' may be surmised :frombhe fact' ■that.' true belongs to/tbe #/fOw-group* 
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Pseuclalopex gracilis Burm. ? 

(Text-fig. 6.) 

A half-grown specinien of this or an allied species of tlie 
Gulpmus-gvoni) from Cordova. 

Feet long, the small conical carpal pa cl high above the plantar 
pad, the pad of the first digit about on a, level with the mid-point 


Text-figure 6, 



A 

Pmid^lopex gracilis ? 


A, Left fore foot. C. Rliinarium from the front. 

B. Ijeft hind foot. D. Bhinarium from the side. 

between the two. Plantar pad long as compared with its width, 
narrowly corckte with deeply emarginate posterior borcler. The 
digits moderately' Ion small pads and imnsiially distensible,' 

. f. Typical ffmems came fi*om Mendoza. Hence the detemdnatioii ot this vouna: 
mdividiml isalittlenncert^^^^ b 
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SO tliat tlie foot is extraordinarily wide when spread to the fullest 
extent, the tliird and fourth capaide of being separated until tlie 
inner edges of the pads are in a transverse, almost straight, line 
witli tlie border of the web connecting them which is only lightly 
ernarg'inate, the width of this web about twice the length of one 
of the pads and exceeding the distance between the pads of the 
second and third or fourth and fifth digits. Claws long and 
slender. The liairs on the lower simface of the foot abundant, 
silky, and long, completely concealing the pads when undisturbed. 

Hind foot very like the fore foot, but smaller, the posterior 
portion of the plantar pad more overgrown with hairs. 

The rhinariimi is rectangularly rounded in front in profile ; 
from the front view its upper edge is wide and straight with 
neaidy rectangularly rounded angles, its inferior border is 
mesially angular with obliquely sloping, slightly sinuous sides, 
the area below the nostrils being moderately deep in front and 
narrow posterioily }>elow the slit ; the hairy area of the lower 
lip below tlie I'liinarium in front is moderately deep and the 
cleft is continued upwai*ds as a shallow groove between the 
nostrils. 

The facial mhrissce. are long and abundant and normal in 
position, a.])out six superciliaries, three interramals, and three to 
each of the genal tufts. In an example of Fs. azarieus from 
Mar del Plata, the vibrissae icsemble those of the species above 
identified as Ps. gracilis. 

Tlie feet of Ps. gracilis suggest adaptation to desert conditions, 
the sprea.d of the digits and the thick hairy clothing preventing 
sinking in the sand. 

It will be intei*esting to see in the futui'e to what extent the 
feet of the other fox-like South American dogs, such as Ps. culpcetis, 
conform to this type, wdiicli difiers so widely from that of some 
of tlie true Foxes of the Old World, like Vidpes and (Mocyon, 


Alop)ex lagopas, 

(Text-fig. 7.) 

A single old female specimen of A. lagcpus spiizdergemis. 

The feet differ from those of all the species of Canidae 
examined in the presence of a distinct thickish ridge of integu- 
ment, passing forwards from the median lobe of the plantar pad 
to the area behind the point of junction of the third and fourth 
digits, and dividing the glandular depression between the digital 
and plantar pads into right and left portions. Moreover, the 
area, of the integument on the proximal side of the digital 
pads is thickexiecl and cushion-like, not gradually sloped awaj^ so 
that the partially divided depression is bordered in front and 
laterally by elevated wails, making it appear deeper than in other 
species. The mediaii longitudinal ridge of skin is not so high as 
the plantar pad and as the thickening behiml the third and fourth 

Peoo. Zool, Soo.-^l 914, No. LXH. 62 
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Text-figure 7. 



AUpox hiffopus. 


A, Right foro foot. 0. Rhiniiriiini from the froiili. 

B. Rigiit hind foot. I). Tlhimirimn from tlit; side. 

digits, and, like tlie tliickeriings in question, it is elotlied wildi 
loiigisli liairs 

The feet are sliorter end more “ dog-like” than in lAflpm and 
Otocifon^ owing mainly to tlie tliird find fourth toes being shoidor 
and a little more widely .sepaiiihle. The digitfjl pads fire small 
and the plantar pad is a little wider than in Vulpes and more 
overgrown posteriorly, so that it appears more deeply li olio weil 
out. The cfirpaJ pad is ri^a.rer tlie plantar pad, find is simtll find 
irregularly semicinndar in outline. Olaws very long. 

The rhmarmni in profile view is nearly rectangiilarly pointed, 
and iniieh shorter than in any other species examined. From 
the front view the suinmit is mesially nearly flat with widely- 
rounded angles ; the inferior edge is not strongly angled, the 

^ In the fjpeeimen examined, an old female which, had been over ten years in the 
(hu-deus, the hair on the integumental thickenings was worn walking on 
coiu'ivUx But the outline of the digital pads could hedistinguMied hy their scaly 
pattern, tiie thii^eniiigs being pifcteii with hair-follicles. 
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nostrils n,re large and separa,ted by a veiy nari'ow septum, and 
tlie groove from tlie upper lip extends upwards to a point just 
above the inferior border of the nostrils, 

Idle tnbi'issce are iiormal in povsition, and tlie inystacial and 
subuKUital liristles are shorter than in Vvlpes or Canis Qmsomelas, 
Until Miller pulilislied his ‘ Catalogue of the Mammals of 
Western Europe,’ the Arctic fox wa,s not regarded as generically 
distinct from V'ldpes, althougii Kaup and, latei*, Gray had applied 
geneiic names to it, liecanse of the unsatisfactory nature of tlie 
characters liy which it was distinguished. It cannot be claimed 
that- the diagnostic fea,tures employed hy Miller are of great 
value, as he liimself seems prepared to admit. Most of them are 
cra.nial the only external feature mentioned being the shoiter 
and more I'ounded ear. If such characters, however, be used for 
distinguishing “ Alopecoid ” genera, it will be necessary to give 
generic status to nearly every species of fox- — using species ” in its 
old sense. Jiulged, liowever, by its feet, the Arctic fox is quite 
distinguishable generically from Vidpes r2dpe8 and hengctlensis 
and from Otocyoii^ and the .same ma}^ he said of the rhinarium f. 

In the extent of the area of the sole applied to the ground the 
feet of Alopex lagopus show superficial resemblance to those of 
S'peMhos venatiod'S^ and a comparison between the two species 
suggests that the structural modification described as fusion of the 
pjuls in tlie latter is due to the nakedness of the integumental 
cusliions beliind tlie pads. But since in S2')eothos the naked areas 
regarded a,s pads are granular throughout, and show no ti’ace of 
hair-f oil ides like the thickened integument behind the pads in 
Alopex^ the view put forward in this paper, that the pads of 
S^^eothm are enlarged and fused, a.ppeavs to be correct. 


Vulpes tndpes Linn. 

(Text-fig. 8, A.) 

Feet long and narrow with comparatively small pads and long 
claws. Carpal pad small and set high above the plantar pad ; 
and the digital pad of tlie first digit (pollex) above tlie middle of 
the a,rea between the carpal and plantar pads. 

Iolanta, r pad modei*ately wide, but subcrescentic in form, owing 
to the encimchment of the hair over its median portion 
posteriorly. Third and fourth digits especially long and tied 
together by a, nairow web, so tha.t the interval between them, 
wlien extended, is much less than the interval between the second 

* One feature mentioned needs restating. It issaidthat the interorbital region 
of the sinll is more elevated than in Vulpes, owing to greater inflation of the 
frontal sinuses. As a matter of fact, the frontal sinuses, as Huxley pointed out, are 
undeveloped, as in other “Alopecoid ” skulls, the inflation in question being caused 
by the upward extension of the nasal passages. _ v . , 

' t The caudal gland in the specimen examined was larger than ni any species^ oi 
Canid® that I have looked at. It was a hairless patch of very thick glandular skin 
about 25 mm. long and one-third longer than wide. There was no uuderfur mixed 
with the hairs surrounding it; and, like the feet, it gave out a strong Tfoxy ” smell. 
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fmd tliird and the tliird and foiirtli digitw. The lengtli of the 
four digits makes the edge of the web connecting the niedisui 
and ktml toes appear widely scooped out. Tlie clawsMre long 
and tlie hair clotliing the area between the digital a/nd planta/r 
pads is thick, but not long 

Vidpes hengcikusis Sliaav. 

(Text-fig. 8, B-D.) 

The feet are similar in a general way to those of r. pidpes^ 
the thii-d and fourth digits are, if anything, relatively longer 


Text-figure 8. 



Viilpes aiul Otofi^on. 


A. Left fore foot of Vnlpes mlpes. D. Klihuivium of same, from th <3 side. 

B. Left fbre foot of Vulpes dmigalertsis, E. Rhintirinm of Otoeyon wsgalatk, 

C. Rlunarium of same, from the front. from the side. 


F. The same, from the front. 



* The hairiness of the soles of the feet, may vai^y seasonally in this species, as it 
does in some of the northern Bauidm, Very likely, too, variathne in this 
will he fonw! hetwoen ideographical races of K. 
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iiiul the second ami fifth shocter. The cai-jxa,! pad is relatively 
larger, tlie posterior region of the plantar pa, d is less overgrown 
with hair, and the haii-s arising jnst behind the digital pads are 
(rxceedingdy long and project forwards heneatli tlie pads as far as 
the tip of the long slendei- claws. 

The is sliglitly a, cutely rounded in profile view 

jinteriorly ; f roni the fi'oiit its npper edge is tolera.bly evenly 
curved and its inferior border only slightly angled mesialiy, the 
a,rea. below the nostril being moderately deep in front and narrow 
below the slit posteriorly. 

'irlhrisscG are long and normal iii position. 

Otoci/cm onegalotis Besm. 

(Text-%. 8, E, E.) 

in all essential i*espe(d.s tlie feet of this fox^, accordeti geiieiic 
rank mainly ]»y reason of its alinormal dentition, agree witii 
those of V'ldpes vidpes and hengcdfmsis, a.ltliough tlie tliird and 
foiirtli digits a, re a little shorter. The median lobe of the plantar 
pad is a little more prominent, especially as cornpfrred witli that 
of V. beiif/ahfisis, and its posterior border is ernargiofite I>y the 
grow'tli of Imirs a,s in that species. The carjial jiacl is very small. 

Idle rh'hbiirmm is slightly elevated a, hove and rectangulaily 
roundetl a.Titeri()i’ly in profile view ; seen from the front its upper 
edge is straiglit with obtusely rounded angles and its lower edge 
is angular, the poi'tion below the nostrils lieing shallow and very 
naiTow liiterally and posteriorly below the slit. * 

'lihe faded/ vibrissm are normal in position and moderately long. 

Conclusion. 

AltliougVi only a few species of Gan idag compared with the 
numbers known, have been descrilied in the foregoing pages, 
they fortunattily represent, the main groups of geneiic or 
subgeneric rank into which tlie family has been diviiled. It is 
{iroliable tlierefore, I think, that tlie extremcKS of variation in 
tlie structure of the feet, in the shape of the rhinariiim, and the 
disposition of the vibrissxe have been observed. 

It does not a,ppear to me to be likely that, the liroad distinction 
between Spmthm and the rest will be lessened by the exjtmination 
of otlier species— and prolutbly Lycaon and feow, aj id possibly 
Alope-x^ will also remain isolated; but it would be i-ash to assume 
in the present state of our knowledge that tlie difierences in 
foot-structure between the species recorded under Pseuchhpexy 
Gerdocyony GaniSy and, V^idpes wyW hold good in all cases when 
the species related to them conie to hand for examination. 
That, however, remains to be seen. 

In the meantime, it ma,y be useful to tabulate the resiilts so 
fax' achieved to show briefly how the species may be grouped, 
and to draw attention to the more salient cdiaracters presented 
by the feet. In the following table, however, I have only made 
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use of tlie foi-e feet, i)ai'tly in tl»e iutei-csts of lu'evity, [lai-tly lieciuise 
they supply the best cliiiTiictei-s, and piU-tly liecii.vi.se the features 
pre'seiiteil by the vibrissje and rliina,riiun civil for v'erilication on 
fre.sh inatBi'ial, which is unavailiiblo at the presvait time ; 

u. Pud of pollex sot low down close to the ]>osttTi<)r lateriil ung'le 
of the plantar pad; pads of third and fourth (lip:its hiisally 
united; ed.i^e of wel) between median and lateral di;^"its imbed ; 
area bed ween diijital and plantar pads and hetwt'eii carpal and 

plantar pads scantily covered wdth short hair Spentlios vcmiticius, 

a'. Pad of pollex, when present, liijA'h above plantar pad ; jiads ot 
third and fourth digits separated; edge of webs joining the 
median with the lateral digits hairy ; area between digital pa,ds 
and plantar pad and between the latter and the carpal ])ad 
mostly thickly hairy. 

h. Edge of wel) joining third and fourth digits naked, (onning m 
definite liairless band ; a long fringe rising heliind this and 
extending round the periphery of the foot behind the digitiil 
pads. 

c. Pollex suppressed, feet long, carpal pad high above plantar 

p;jd ... Lj/vaan pietua, 

c'. Pollex retained; feet shorter, carpal pad moderately high 

above plantar pad dium 'prim<mms. 

h\ Edge of well lietween third and fourth digits hairy. 

d. Glandular depression between pads undivided ; integument 

])roxiinal to the pads not specially thickened. 

e. Third and fourtli digits exceedingly widely .separalile, the 
edge of their \vel) when stretched forming a straight line 
about twice the length of the pads of either digit ; plantar 

pad long and narrow^ , Fsmdaloj^ex praeilia. 

e/. Third and fourth digits much Icvss widely sejiaridde, the 
edge of the web between them eniurginate when stretclied 
and less than the length of the pad of either digit. 

f. Plantar pad large, its width exceeding the length lietween 
its nnHliaii lobe and the margin ot the wel) between the 
shorter third and fourth digits; claws short. 

g. C'ar))ai pad very small, third and fourth digits more 
widely separated, the web joining them, wlien ex- 
tended, as wide as that between them and the 

latenil digits .* ikrduegiui m lvrotia. 

//'. Carpal pad large, third and fourth digits more clostdy 
united; the connecting web narrower tlian that 
between them and the lateral digits.,. Cams anthm, mmmudas'^\ 
f'. Plantar pad small, its wddth considi?rahly les.s than the 
distance between its jnedisut lobe and the edge of 
the narrow web between the long third and fourth 

digits ; claws long * VulpcB m Ipes and 

bengalensis •, 

d'. Glaiiduhir depre-ssion between digital and phmtar ]iads 
divided by a ridge of thick skin stretching forwards from 
the median lobe of the plantar pad; integument surround- 
ing proximal portion of digital pads much swollen siud 
cushion-like; feet otherwise almost as under e' Jl(}pe,v iagopus. 

The above-given analysis of the characters of the feet of the 
Ganidte emphasises the distinctness, of fi*oin tvhe i*est <)f 

the genera, and does not afibrd support to the afliliatiori of iSpeothos 

* The feet of domestic breeds of dogs come under this heading. The feet of 
some breeds indeed conform va-y closely to the type seen in Cams antlms (see 
,;P,Z,.8> 1914,, pp. 478-484); ■ ■ , , , ; 
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wii<ii Ouofi M.nd Lj/mon in ttie o|)pose(l to the (Ja-nis- 

groof) (‘oiitiiiniiig Cmus, Vulpes, and Otocyon-. 

Ou^ tlie cxnitnuy, the distinctness of ,^'peot/ws inny, i think, l>e 
justitia.bly ONpressed hy settitig the geims asiilo' in a sj)eein,l 
subfaniily, tiie Speothoime, the remaining genera being caHB<l 
Caiiinxe. 

''i.diert^ is, ns yet, no agreement respecting tlie iiuinlxerof geneiu 
into whicli tlie Canidm are divisible, but all ret;ent zoologists ai‘e 
in accord in Jidmitting Lycaou, CAion, Cauls, Vtdpes, Otocyon njid 
prof)a,b]y iVycter&utes and Urocyon. i^otii Vulpes aaid Omds lia\ox 
been fiirthei* subdivided into many genera or svdjgenei^a,. 
T}iomn,st, for instance, has recently shown that, apni't from 
SpeMhos, the following South American dogs liav’e l)een 

generieally na.med as follows : -Chrysocyou iov jidjatus; JJasicyou 

for ; Qerdoeyon for ihous (= cancrlvortis) and hrasl- 

liensis {=ariarw); Pseiidalopex for maydlamcus, azmnms, eie., 
and foi* vetidus. At present, hovve\’ei‘, these genei/a 

are, I believe, inerely nominal, in tbe sense of being iindelined. 
Tliere will l>e time enough to discuss their validity wlien the 
distinctive features ha\'e l)eeii ascertainerl and stated ; and tlie 
same may l)e said for sucli subdivisions of Vtdpes as Fmmiecvfisimd 
Zerda, Possil)ly extended study of the feet and otliei/ external 
feiitiii'es may ]iel|> tlie settlement of this difficult (puestion. 

Family 'UrsidauJ:, 

The sabjoined account of the feet and the noses of the 
Ursidte is based iip)on the examination of examples of the 
following species that liave died in ttie Gardens, namely, the Polar 
Bea,r (^Th(darctos mc69dtimus), the American Black Idear ((Jrsus 
(mie/ricamis), tlie Ilima.laya.B Bear {'IVenmrcios thihetamis), ami 
the 81ot]i Bear {Melu7\nhs 'lorsmus) ; and secondly, upon observa.- 
tions on living examples in the Society’s menagerie and upon 
dried skins in tlie British Museum. The four species in (|uestion 
exliiliit tlie extreme range of va.ria,tion in the structure of the 
feet, the Polar Bear and the Sloth Bear being at opfiosite poles 
in tbe matter of modilication ; and all the other existing species 
of bears agreeing, jipart from minor details, either with 
II, (miericmms or witli thibetarms. 

The general slmpe of the feet of bears is well known. 
Measured from the carpus or the tarsus to the tips of the 
phalfinges, tliey ai‘e remarkably short and broad. The five digital 
pads form a slightly curved line, the second, third, and fourth 
being nearly on a level and a little in advance of the first and 
fifth. A sliort distance behind these pads, and separated from 
tliem by a comparatively thin-skinned depression, comes the wide 

By Matthew and Osborn (^Tlie Age of Mammals/ 1910). I do not/however, 
hnow the nature of the evidence oil wbich this classificatioiu was based. 

'fAun. Mag. Natu 'Hist- (8), v'oh 

j Por the gciniric terms adopted for tlii« family see infra, pp. 939~‘i)l0. 
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and fiattish niaiu or plantar pad Behind the plantar pad of 
tlie fore foot there is always one additional carpal |)!id on tlie 
externa, i or ulinr side of the carpus; and on tlie liind foot tliei'e 
is alwa,ys a. larger or smaller naked area., wliicli may involve the 
wliole of tlie posterior portion of tlie sole as far l)a,ck as tins heel 
It is mainly, liowever, in the degree of liairiness of this a.i-ea, 
behind tlie ‘plantar pads of both fore and hind feet, that, tlie 
greatest valuation is exhibited. 


Feet of the Folcw Bear (Thalarctos maritiinus). 

(Text-fig. 9, A, B.) 

In two newly-born cubs of Polar Bears from Spitzbergen, tlie 
digital pads are not webbed, but are separated to tlie liase a,s in 
all bears except Melm'sus, The depressed area lietween them 
and the very short and wide plantar pad is scantily covered witli 
very short liairs, and the a.i’ea behind the plantar pad is similarly 
covered, except for tlie small external carpal pa,d on tlie fore foot 
and a, corresponding, elongated, somewliat piriform, anteriorly 
pointed, small, Tat pad on the sole of the hind foot, which are 
quite naked. 

In our adult living examples the soles of the feet, apart from 
the digital and plantar pads, the carpal pad, and the corresponding 
elliptical area on the hind foot, are thickly covered mostly witli 
long hair, except the sole of the hind foot, wliei^e the liair is 
worn short ; and in a male specimen a narrow st:ri|> of na.ked 
skin extends forwards from the nahed elliptical area to tlie 
plantar jiad of the hind foot. Tlie feet, in fact, agree with the 
description of the feet of the Polar Beai‘, recently publislied by 
G. B. Miller t, who says: — Foi-e feet with palmar tubercles and 
balls of toes essentially as in U, arctos, but smallei* ; pml on hind 
foot without backward continuation along inner [outer] portion 
of sole.’' Since Miller did not detect the little, naked pad lieliind 
the plantar pad on the liind foot, it is possilile that this }>ad is 
sometimes, perliaps seasonally, covered with hair. But its 
presence in tiiis newly-born cub is full of significance. 


Feet of the Black Bear (TJrsus americanus). 

(Text-figs. 10 and 13, 1), F.) 

The fore feet of an adult male Black Bear froin Nevvf on nd- 
lami agree in essential points with those of the Polar Bear, that; 
is to say, the digital pads are separated, the depression behind 
them is covered thickly with long hail's, and the area behind the 
plantar pad is similarly clothed with hairs, from which the carpal 

* It is tkl custom sometimes to call the main pad of the fore foot the “ palmar” 
and that of the hind foot the plantar” pad. But in this paper I havclused the 

term plantar for the main pads of both fore and hind feet. 

t Cat. Mmmn. Western Europe, p. 298,1913, In his description of the hind foot 
of this species, as of CT. arctos^ Miller wrote “ inner ” for “ outer.” 
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'.rext-figure 9. 



ISfe\vI.v-lK)m tuibs of Polar Bear and of European 

Brown Bear (Umwt are/;os). 


A. Left Iliad foot of Polar Bear {Thalarctos C. Bight hind foot of Brown Bear 

>wnri^/m?nsO, the digits spread. {Vrsm arctos). 

B. Left foi'c foot of same. D. Left foro foot of same. 

1 and 6j first and fifth digits j carpal pad ; jp., pad on sole of 

hind foot of T. maHtimus, 

|m<l rises like an island. But this pad, the digital pads, and 
especially the plantar pad are relatively large. The hind foot, 
however, is very difterent, in being mostly naked almost back to 
the heel. On the inner or hallucal side, howevei", the hair grows 
inwards from the edge of the foot for a short distaiice behind 
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tlie pliuitar ])ad, filling up tlio depression whicii Jit tdiis point 
separates tins [lad fi-oin tlie posterior ruvked part of tlie sole. 


Toxtdigvire Id. 



amcrkmiiiti. 

A. Pigtit hind foot. !i. Ifii^ht tore foot. 

1 and 5, fivst and fifth ; O/k, aiviiul pud. 


Feet of the Ilimcikt’^ Bear (Treiua.rctos tliibetanus). 
(Texfofigs. 11 and 13, 0.) 

Tlie fore feet difier markedly in one or two points from those 
of the Black Bear. Tlie area between the digital pads ainl tlie 
plantar pad is liairy only behind the pads of the second, tliird, 
and fourth digits ; behind tlie first and fifth of tiiese pads it is 
naked and the digital piul of the first is siiiallev and set still 
farther back, its distal end scarcely reaching the proxiimd end 
of tiiat of the second. The plantar pad is large. Behind it 
there is a/ naked depression of thinner skin and the carpal region 
is also wliolly naked, the ulnar carpal pad fonning a large pro- 
tuberance and the radial a smaller one. This smooth carpal area 
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i.s sfuirply eireiimscribed behind by tiie dense cdothing of luiir 
covering the lower side of the leg. 

iiie liin<l foot ln-oadly resenddes that of O. senior hF/nws, exce|^ 
tlmt the depression ])eliin(l the digital pa<ls is clotlied with liairs 
in tile sa.nni way as the fore feet an<l the hairs fi’Oni the inner 
edge do not encroach upon tlie sole in the depression inarking ofi" 
the plantjir pa/I postei'o-inteiaially. The tips of tlie pads of^the 
first and iittli digits slightly overlap the piroxirnal ends of those 
of the Second and fourth respectively. 


Text - figure Tl. 



A. Ui^'ht hi mi loot. B. Rig:ht fore foot. 

1 and 5j first and fifth digits ; Op., carpal pad. 

Feet of the Sloth Bear (Melursiis nrsimis). 

(Text-figvs. 12 (fe 13, A, E.) 

The feet differ from those of all other species of ITrsidie, in 
that the digital pads are fiisecl almost to their distal ©iids, 
so that no hair projects between them from the sides of the 
digits, and the first and fifth digits are set far forwards as 
compared, at all events, '\Fiih Ti thihetmms. Moreover, the 
depression behind tlie the d^itjil pads is quite naked, as Gray 
pointed out. In tlie fore feet the cjarpal area is naked, as in 
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tJdheUmus^ but this naked area is not 8har|)ly rleiined helsiiid 
l)y a coatiui*- of tlvick hair, but passes iiisensibly into the skin of 
tile posterior surface of the leg, wliicb interiorly is scantily 
clofclied AYitli short hairs. The sole of the liind fooi» is entirely 
naked, the posterioi* limit of tlie plantar pad being inai'ked liy 
a trajiarerse groove, wliicli expands into a sliatlow depression on 
the hallucal or inner side. 


Text-fignre 12. 



Melnrma 

(t Left hind foot (too narrow for its length). 1). Lcfti fon; loot. 

1 and 5, first and fifth digits ; Op., carpal pad. 


Feet of oihm* Species of Bears. 

The feet of the Polar Bear and of the Sloth Bear aiTVitiiiqoe 
ill the faiiiily, Init those of other species, of which I have only 
seen dried skins or living specimens, agree in the main witli th ose 
either of T. thihetmms ov oi U. mmriGmms.i U. wretos and 
fiorrihUis falling into bite 'same .categoi'y m.:U'.'cmnmncmius and 
Jlelaretos. malap(mus,%id'\T^^ ormPus into that Bdhetwrms. 
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(I. Miller describes tlie feet of tlie Brown Bear* of Western 
Europe as follows : — ‘‘ jialls of tlie digits [of fore feet] lai'ge, 
pad-like . . . first digit with anterior edge of ball extending about 
to middle of that of second, the interval greater tlian in tiie case 
of the otiier digit .... main pad wider than long, covering more 
than lialf tlie surface of the palm, its outer border about twice as 
long as its inner, its posterior border slightly concn;vej its inner 
portion at base of thimib [1st digit] marked off from tlie rest by 
a slight furrow ; i‘egion between main pad a, ml ])alls of digits 
densely furred ; wrist-pad about as large as ball of digits, near 
outer ulnar margin of palm, its long diameter transverse ; region 
lietween wrist-pad and main pad densely fuired . . . Hind foot 
longer tliari fore foot, pad like that of fore foot, but with a broad 
backward extension passing along inner [outer] side f nearly or 
quite to lieel ; region between pad and balls of toes and at outer 
[ inner I side of backward extension densely fui*red.” 

In a newly-liorn cul) of U, arctos (text-iig. 9, 0, I), p. 931), tlie 
area, between the digital a,nd plantar pads of both fore and hind 
feet is sea,ntily covered with very short hairs, the posterior or 
lieel pad of tlie liind foot is naked, and there is a welhmarlced 
depression of wrinkled skin on tlie inner side of the foot lietween 
this pad and tlie plantar pad. In the fore foot the area behind 
the piatitar pad is scantily clothed with short hairs, and the conical 
carpal pa,d is situated near the postero-external portion of this 
area. 

So far a,s I Imve been able to examine them, the living liears 
of this species in tlie Gardens, namely examples from the White 
Sea,, Can casus, Himalayas, Beliring Sea, and Alaska, have the 
feet as aliove described by Miller, except tliat tlie entii*e sole of 
the hind foot is geiiern.liy naked, there being nsually no extension 
of tlie liair beliind tlie plantar pad on the inner side. In some 
Brown Bears, too, tliere is a na-rrow strip of scantily-haired skin 
extending from tlie carpal pad to the phintar pad of the fore foot, 
and sometimes a small naked area marks the position of a radia,l 
carpal pad. These points may be worth further investigation 
from the systematic point of view. 

In one of two Grizzly Bears {U, horrihilis) from Montana, the 
feet seem to resemble those of our Brown Bears; and Mr. Baton’s 
figui'e of the paws of the Grizzly show the same conformity to 
the Brown Bea,r type. ■ 

Tlie chief difference between the feet of U. mmricanm^ on the 
one liand, and I'L arctos and horrihilis^ on the other, is that in 
the former the first digit and the carpal pad seem to be set 
farther back. ' 

Tremarctos thibetanm rangevS from Baluchistan to Eastern Asia, 
and is represented in Japan hj T. japonicm, which is probably 

* Cat. Mamm. Wtiateru Europe, p. 287, 1912. 

f The sole is contiuuous along the outer j not along the mner side of the foot. 
The hairy ingrowth inteiTupting the continiiity of the sole occurs on the or 
hailucal side. . 
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on 1 3 ^ a .subspecies of it. At a.ll events, the feet are the same in 
the two forms. 

Moreover, tlie feet of the Mala,yaii Bear (Ilelarclos midayamis) 
agree in all essentia,! respects with timse of T. ihihdamts, exee|)t 
tiiat the Ira.irs in tlie depression behind the second, third, a.nd 
fourtli digital parls fi.re nnich fewer in iiumher, tlie iritegiirnent, 
lieing scantily furred, and tlins a.pproxhnatiiig the nidced con- 
dition of tliis area seen in 3feh(>rsns. The Andean Bea,r (.7^ 
ornaius) also resembles T, thihetanuH in the structure of its feet, 
except tha.t tlie depression beliind the digital pads is coiitinnonsly 
and tliickly liairy, even lieliiiul the pa-ds of tlie first and (iith 
digits. 

Structimd Adaptation of the Feet to llaMts, 

The bionomicai rea,son for the differences in the structure of 
the feet of existing Ursidm is obscure. The first tiling to note 
is tlie rough correspondenco between the hairiness and na.kedricss 
of the sole and the geograpliical latitudes inha,bited liy tin' 
specievS. Tlie hairiest feet of all ai-e found in the Arctic species 
[Thalarctos maritimms)^ and tliis feature is always assumed, 
probably correctly, to be a modifica,tion to obviate the likeliliood 
of slipping on ice. But it must also lie remem liered that the 
haunts of this bea,r are treeless, and that this species is unable to 
climb. South of the range of the Polar Eeca,r come the various 
races of Ursus m'ctos, of U, horrihilisj n.nd of 17. 
which liave larger pads on the fore and hind feet t]ia,n in 
Thalarctos maritimns and the greater part, at all events, of the 
sole of the hind feet naked. Even the northern form of these 
species, by reason of their hibernation, are never abroful for aii}' 
length of time when the cold is severe enougli to cover tlie 
ground for weeks at a time under a continuous sheet of fi’ozen 
snow. The counti'ies thej'- inhabit are foresteil, and botli the 
Black and the Brown Bears are known to climb trees. llie 
(Irizdy does not climb — at all events, as a, rule, - but he prolialil y 
could do so, if necessary, tlioiigli, on account of his greater lmll<, 
not with such ease as tlie Bla,ck Bear and snialler r(3prescii tat Ives 
of the Brown Bear. Nevertheless, neither the Black Bea,r nor 
the Brown Bear seems to be so apt at climbing as the three 
naked-footed bears of the Old World, namely, the HiioaljiyaTi, 
tlie Malayan, and the Slotli ^ ; and living exa-mples of these 
species have an obviously clumsier, more shuffling gait than the 
nortliern species, and tliis awkwardness of movement is due very 
largely, if not wliolly, to the natural mturning of the fore feet. 

f 1 know nothing of tho Aiukaii Bear (IT. ormtus) in this couiiection. Of the 
Iliinsiku'an Brown Bear (IT. says They can cliinh 

trees, hut, in the Himalayas, at all events, rarely do so ” ; of tile Himalayan Bear, “ it 
is more in the habit of climbing trees for fruit [than the Brown BearJ, and is not 
hifrequeutly found in trait trees,” and of tlie Malayan species “ this hear is a purely 
tdrest aniinal und an admirable climber,” while his account of the Sloth Bear 
contains, inany references to its scansorial habits. ' 
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This characteristic of tlie limbs is more marked in the Malayan 
and the Slotli Bear than in the Himalaya-n, which in thisj as in 
other respects, comes nearer the group of beai*s typified by 
[J. arctos. I til ink it probable that tlie nakeilness of the carpal 
a;rea of tiie underside of the fore foot in those tliree species as 
well as the intnrning of tlie paws a.re adaptations to cliuibiiig. 
because naked rougliisb integument will gi\^e a. better hold on 
ha.rk than int(\giiment corereil with hairs, a, ml during tlie ascent 
or liackward descent of a vertical tree-trunk — bears always climb 
down rea.r end foi.-emost — the upward turn of the fore paws gives 
the claws a, securer grip on the bar*k, because tlieir points are set 
at right angles to the a.xis of the trunk, without inteifering with 
tlie clasping action of tlie limb. 


Noses o f Bears, 

The rhinarium of Bears is always large and naked, and is 
circumscribed above and at the sides by the short hairs of tlie 
muzzle and upper lips. Usually tlie liair on the summit of 
the muzzle forms neardy a, straight line, passing from the posterioi* 
notch of one nostril to that of the other; and beneath tlie 
rliiiiarium tlie iiairs of the upper lip extend almost or quite to 
the middle line, leaving at most a narrow strip of naked integu- 
ment Iielow the rhinarium. I have not Iieen able to examine 
sufficiently closely a large enough number of specimens to show 
the vaiiatiou in width to which this strip of integument is lialile 
in Ursihs arctos, horribilis, americanm, Tr&niarctos tkihetanus, 
ornatus, but in all these species, as in Thalarctos mcm^ithmus, it 
is at most a few millimetres wide, narrower, that is to say, than 
the median area, of the iliinariimi between the inner edges of the 
nostrils. 

But in tlie 81otli Bear* f\lehi'rsi(>s) tlie rliiiiarium is veiy large. 
Dorsaliy it extends forwanls so as to overha, ng the nostrils and 
liackwai'ds some distance behind the [losterioi* end of the slit of 
the nostrils. It is also raucli wider beneatli tlie slit laterally and 
tliere is a very wiile median area of moist skin annexed to the 
rliiiiMrium on tin; only bear possessing a rliinariimi 

a.pproacbing tiluit of Alehirsas in rehitive size is Ilekirctos malay- 
arms, wliicli, in this respiect, is intermedia, te Tremarctos 

iJdbetaaihs a,iid Melarsus ‘arshius. In both tliese species the 
gi*eal-( 3 r size of the rhinarium and of tln^ moist miked a.rea below 
it, is associated with the mobility of the siiout and upper lip, 
wiiich is a marked feature in llelaretos malayanm and reaches 
an extreme in Mel/u/rsus 'ursBvas, 

ldie/brkr>/ .vibrissm of Bears are reiluced in niuidier and length, 
as compared witli those of most other Carnivores. A few buccal 
and superciliary bristles are retained, but the genals a,nd inter- 
ra, ma, Is appear to ’be suppressed as a rule. The geirds I did not 
lind ill a,ny of the dead specimeiis exainined, hu in tiie example 
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of T. ihiheta-ims the inteiramal tuft was i-epreseiiteil hy a single 

longisli hail*. 

Text-figure 13. 






A. Aiitorior view of rliinariuin of Melnrsus tirshms. 


B. 

Ditto 

Melarctos malaymins (from a diaed skin). 

C. 

Ditto 

Tremaretos th t hetamts. 


Ditto 

Ursm amerieanus. 


E. Side view <»f lips and rliinariura of Melnrsus nrsmus. 
E. Ditto ITrstts amerieamis. 


Systematic Value of the Feet 

B>oiii tiiiie to tiine the have been split up into a 

consiflenible number of genera and subgeiiera, based partly upon 
external^ but mainly upon detiM and cranial clmracters, the only 
welTniarkeci species which has never apparently received a special 
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title, even from Gmj, being U. thihetmvm. For iirstance, we 
have Thalarcios (usually aJtered to Thalassarctos) for wiaHtimiis ; 
Ursus for arcios and its allies, Danis for horribilis, Muarctos for 
mnerican/as, Treinarcios for aniatus^ Ilelarctos k>r rnalat/anus, and 
Melursus for ursintfs. Jlelnrsus seems to be admitted on all 
hands a.s vaiid ; luit probably no two existing zoologists could l}e 
found to agree about the others, though a majority would niost 
likely favour the severance of Thalarcios from Ursus. Flower 
and Lydekker (' Mammalia Living and Extinct,’ [>p. 558-560, 
1891), for exain|)le, gave full generic value to and to 

Ursus, and divided the latter into the Thakiretine section for 
7 yiaritimHS ; the U rsine for arctos, horr Units, atnericanus, th ihetanus, 
ornatvs ;uid their allies, and the ilelarctiiie section ku' nialayauim. 
Max \¥eber (Die >Saug. p. 535, 1904) admitted Ursus, \vith 
Thalarcios a-s a suhgenus, Helarcios ami hldnrsus. Init only 
diagnosed the latter; and Eeddard (‘Mammalia/ pp. 442 -443) 
allowed Ursus a.nd Melivrsm, dismissing Thalarcios as a “quite 
unnecessaiy ” genus. 

Trouessa.rt (Dat. 'Mainm. Suppl. pp, 178-182, 1904) followed 
Flow'er and ljyd(?kker in the main, but- gave subgeneric value to 
the sections of Ursus, ad<ling Uuarctos to them, a.nd accorded full 
generic status to Tretiiarctos for the 8. American Bea rs. 

Finally, Matthew and Osborn (‘ The Age of Mammals,’ p, 530, 
1910) adopted the four geneva, Ursus for the (xrizzly, Brown, and 
American Bla(*k ]3ears, and, I presume, for the Ilinialayan and 
iVIalaya.n as well, Thalarcios for tiie Polar Bear, Tremarctos for 
the Andean or Bpectacled Bear, and Melurstis for the Bloth 
Bear. 

The divergence of opinion wltli respect to the status of such 
species as marltluvm, aniericanus, ornatm, and malaycmus, in 
dicated by tliese classifications, suggests that the chaincters used 
for tlieir elevation to the rank of genera, or svd>genera cannot be 
A'cry well marked But in view of the conclusions arising from 
the fa,cts estaldished in tliis paper, tlie one interesting point about 
wdiicdi tliese authors seem to be in accord, differ as tliey may 
about the four species just quoted, is that thihetcmm is inseparable 
from Ursus, even in the most reKstricted sense assigned to that 
t.erm. 

Beyond stating that tlie soles of tlie feet are more hairy in 
tlie Polar Bean, tlie authors above quoted made no systematic 
use of the extremities, although Gray had previously pointed out 
soiTie distinguishing features presented by them t. He detected, 

* Tho classhicatioiis of TroucsHart uiul of Osborn & Matthews are, however, mere 
lists of names, no reasons for the arrangeinent adopted being given. It would he 
interesting to know why these authors, alone of those quoted, give full generic value 
to ormitm. 

t Considering tlie wide field covered by his work, J. E. Gray was head and 
shoulders in front of many of his predecesvsors and successors as a systeinatist in the 
sti’irt sense of the word. One is too apt to allow his mistakes, arising from his 
eiiriouK limitations, to qhscilre one’s regard for the perspicacity he iindmihtedly 
p<iSNessed in t he deteif ion of structural ditFerences. , 

Fbcic, Zoom Boa— 1914pNo. LXH^ //. /hu) . 
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for instance, that the area behind the digital pa, els in the Sloth 
Bear is naked, whereas it is hairy in others. But he does not 
appear to have noticed the marked differences presented by the 
carpal a-rea in the matter of hairiness and nakedness in va,rious 
species, and his statement that in Tkalassarctos the ‘‘soles of the 
feet are hairy with a few callous pads, whereas in Ursus. Edarctos, 
and Edm's-its they are hald and ca.llous,” gives very little idea of 
the true state of affairs (see Oat. Oarn. etc. Mammalia, pp. 217- 
237 , 1869 ), 

. Judged by the characters discussed in this paper, the following 
genera seem to me worthy of admission — EelarcfAin, 
Trema/rcios, Uraus^ and Tkalarctos. They may be defined as 
follows : — 


a. Digital fwrU fused almost up to tlieir distal ends, de|)rossion 
between tliein and the [)lantar pad of both fore and hind feet 
naliod; carpal area of fore paw nalced with larg:e roiinded 
external and smallei' internal {>ads; integnment of fore l(‘g 
bfdiirid carpal area scantily covered with short hairs; snout 
highly mobile, rhinarium very large, extending to edge of lip 

as a broad moist area and overhanging the nostrils above 

h. Digital pads separated throughout tboir length, depres,sion 
between them and the plantar pads more or less hairy; 
integument behind car]'>al area thickly covered will) Iniir ; 
snout less mobile, rhinarium .smaller and not overhanging the 
nostrils. 

c. Carpal area as in Mehtrsus, naked and furnished with a 
larger rounded external and a smaller internal pad. 

d. Hair on upper lip not extending beneath the nostrils in 

front, but leaving a comparatively wide moist median 

area continuous with the rhinarium above 

i'. Hair on upper lip extending nearly to middle line and 
leaving only a narrow naked strip of .skin continuou.s 

with the rhinarium 

c\ Carpal area behind plantar pad thickly hairy, carpal pads 
represented by a single rounded eminence on the outer sidcj 
as in the Canid® and Felida?, and sometime.s by a .smalier 
one as wtdl on the inner side ; rhinarium approximately as 
in Trem-irretos. 

e. Fads large as in the preceding genera; sole of hind foot 

behind the plantar pad naked, except sometimes for an 

ingrowth of hair internally behind the plantar pad 

Pads .smaller ; sole of hind foot behind plantar pad over- 
grown with hair except for a small naked fiat pud near 
the external border 


Mdiivsns, 


lidafcttn 


Tt^emaydas, 




ThaUipdos. 


Mehirs'us^ Helarcios, and I'kdarctos are rnanotyplcfil. Trem* 
ardos contains two well-defined specievS, namely and 

or7iat7is (type), which I cannot distinguish externally by any 
characters of generic value in my opinion. iSTeverthelesa, the 
difference in the smoothness of the integument behind the first 
and fifth digital in thihekmits and its hairinevS's in ornahis is 
very curious. ; Ursits contains ■ a ■cloubtful/number of species 'a.nd 
subspecies, but, I am' not' acquainted :■ with any .external features 


.This genus, or pibgenus, is usually defined hy the .shorlHe&s and breadth of tlw 
skull, smalluess „ of , the ears, length of; the. tongue, etc. . . ■ ■ " ' ' ' • ' ' • ' ■ , . ' , 
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justifying the admission of Danis (type horrthilis) and Euarctos 
(type amsTumius)^ uiiless the more backward position of the first 
digit in the fore paw of cmuricamts and the higher povsition of 
the carpal pad be given generic value — in my opinion 5 an 
exaggerated view of their importance^'. 

As regards the genealogical position of the genera judged from 
their feet, analogy justifies the opinion that the naked-footed 
forms with free digital pads, like Eelarctos and Tremarctos. are 
the more primitive t. From a stock probably resembling these 
in the particulars named, Melursus is specialised on one side Idj 
the fusion of the digital pads and Ursus on another side by the 
growth of hair over the carpal region. Thalarctos appears to me 
to be nothing but a specialised type of UrsiLS, adapted for 
swimming and movement on ice, its longer and more powerful 
canine teeth being developed for the seizing and slaying of 
seals. 

Merriam admits IStiaretaa as a subgeims of ITrsm on account of certain cranial 
and dental differejices. Danis, however, appears to be midefinable (Proc. Biol. Soc. 
Wash. X. pp. 65, 83, 1896). 

f In the bears themselves this view finds su])port in the scantiness and shortness 
of the hairs clothing the areas behind the digital and carpal pads in the newly-boni 
cubs of l^ialrn'ctos mar! Hnms imd Zh'sus arcfos. 
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EXHIBITIONS ANB NOTICES. 

June 9, 1914. 

Prof, E. A. Minchin, M.A., F.R.S., Yiee- President, 
in the Cliair. 

The Secretary read the following report on the additions to 
the Society’s Menagerie during the month of May 1914 : — 

Tlie mun.l)er of registered additions to the Society’s Menagerie 
during the month of May was 230. Of these 116 were 
acquired by presentation, 36 by purchase, 43 were receired on 
deposit, 10 in exchange, and 25 were born in the Gardens. 

Tlie lunnher of departures during tlie same period, by death 
and removals, was 220. 

Amongst the additions special attention may be directed to • 

2 Bladder-nosed Seals {(Jystophora crisiata) d $ , from Green- 
land, purchased on May IStli. 

1 Ileiudeer (Nangifer tarandns) <5 , born in the Menagerie on 
May 9 til. 

6 Long-tailed Bats (JUtwojmna inicvophyUurn), from India, 
new to the Colle<*tion, received in exchange on May 

4 Red-headed Bull H riches {Fy^^rJimla e/rythroce^phcda)^ from the 
Himalayas, new to the Collection, and 2 Ootton-I'eal {NetUypus 
coromandelm^ fi*oni India, presented by Alfred Ezra, F.Z.S., 
on May 15tb. 

2 Cuvier’s Toucans {jRawpliasios cmneri)^ fi*om the Upper 
Amazons, purchased on May 12th. 

1 hlaximiliau’s Parrot {Fionus maxim'ilictni\ from Brazil, and 
2 Petz’s Coniii'es {Conurus ccmicularis), from Mexico, presented 
by the Marquess of Tavistock, F.Z.S., on May 28tli. 

2 Open-liills {A naMom/us oscitmift\ from India, purcliased on 
May 2()tb. 


Mr. J. ’rnoRNTON Carter, F.Z.S., exhibited mici'opliotograpbs 
showing [iliases of mitosis in the cells of tlie eniimel organ in 
Fasynrm rirerrhnfs and Trudiosurns vulpeatla. Tlie denionstra- 
tion of mitosis in tlie taiamel (‘-ells has not been recorded 
piwdously - i little lias been published dealing with the 

cytologieal changes whhdi produce the differentiation of the 
various cells corn p()sing an enainel organ. 

In a ])apei‘ to be submitted to the Society during the next 
session, Mr. Garter deals a-t length with -the cytology of the: cells 
of the enamel organ in Mammals, Reptiles, .Pishes, etc., in all of 
whiclrabuinlant evidence of mitosis, has been found. 
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Mr. R. I. PocoCK, P.R.H., F.L.S,, F.Z.S., Curator of ^Maiiimal.s 
exhibited on behalf of Major 0. P/ Bradshaw an interesting 
example of Somniering’s Gazelle {G. scBmm.erhigi), shot on the 
Binder River in Sennar, ami mounted by Messrs, Edward 
Gerrard k> Sons. The antelope was remarkable for the wdiiteness 
of its pelage, wliieh showed scarcely a trace of the gazelline tint 
characteristic of the typical form. That the specimen was not 
an albino was shown by the persistence of the typical black 
inarkings on the face, the black horns and hoofs, and the black 
tuft on the tail. 


NOTICE. 

EuiKdlentmia nom. n. for Vallentinia Stabbing. 

Ml*. Edward T. Browne having kindly called my attention to 
the cii’ciim stance that a mediisoid genus was named ViMenthda. 
by him in 1902, and further that a genus of Copepoda was so 
named by Norman and Scott in 1906 (Crustacea of Devon aiul 
Cornwall, p. 172), I now propose the new name Euvallentima for 
the genus of Isopoda which I myself have recently called Vallen- 
tinia (P. Z. S. 1914, p. 351), leaving it to the joint authors to 
propose an alternative name for their genus of Copepoda, unless 
it should prove that the want has been already supplied, either 
intentionally or incidentally, by some other authority. 

(Signed) T. R. R. Stebbing, 

Epliraira Lodge, 

The Common, 

Tunbridge WelU, 

August, 1914 
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PAPERS. 

.5(1 A reinarkalilo new Cl'rripede from tlie Chalk of Surrey 
and .Hertford slih’e. By Thomas 'H. Withkiis, F.G.S."^ . 

[Received ATay 27, 1914 : Read OctoKer 27, 1914.] 

(Plate 1. 1 and Text-figure 1.) 

Index. , , Pao-e 

I'ntrocluctioii 945 

Structure of Protierruca 950 

Evokitiori of the Verrucidic 951 

Distribution (Geological), Cretaceou.s of England, Pro- 

verruea^ Svalpellum (se/isu lato) 949, 952 

Proverncca viucHlmu, geii. et sp. u 946 

Frouerruea C()m|>ared with Vt‘iv’iw<x and Ckdantica 

(Sdlicelepas) 950 

Bcalpellitm \\ '952 

Among some’ Cirripede remains i-eceotA collected from the 
Chalk of Bnirey are a, luiinber of isolated valves, whielj, togetlier 
with a I'emarlnibly coin|:)lete specimen of the same species from 
the Chalk of Watford, Heidfordshire, throw much light on the 
evolution of the sessile Girripedes of the family Yerrucidte. They 
constitute, in fact, the missing link” between tlie pediinculate 
Cirripedes of the family Pollicipedidte and the sessile asyni- 
iiietiieal Cirripedes of the tViiirily \%Tueid 0 e. 

The A' a Ives from Surrey were obtained by me from a mass of 
iinusuadly soft Chalk found by Mr. 0. P. Chatwiii in the Slines 
Oak Pit, VV'orms Heath, near W'oldingliam, and to judge from the 
single example of Micraste^^ p7YPGursor collected from tlie same 
horizon, tlie chalk appea-rs to be in the upper part of the zone 
of Aitcrasie/r This is the zone to which it has 

been/ assigned by Mdx XPAV. Your^^^ , 

Mucdi (Hfiicnlty w'as ex]::)eri.eneed in studying these valves, for 
although tin *y were all somewhat similar in external ornament, 
'tlie' scuta and terga differed so' much in structure -that' it was 
'/appa.rent that more than one species 'was represented, ' ' ’What:'''wa's 
evident, however, was tliat certain of the scubrand terga, appar- 
ently of the same species, wwe extremely convex ti-ansvensely and 
tiyrnied a serrucnrcde placed in position. This fact suggested 

' to me tdie possibility of their belonging to a new form of sessile 
Cirri p 0 <ie, since if the capitulum were completed it would approach 
more closely to radial symmetry than is the case in an ordinary 

Counmuiicated b.v Dr.^V* T, CaT/MAKvFvZi.S. • • - - 

t For ex})laiiationi of tlie'PIate see p. 958, ' ... 

t ]905-'“T}iu Cbalk, Area of Jtlortli-mfef Surnyf*' Proe. Geol. Assoc, London, 

/;;Pli0dv'2oOL*'.:^ 
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peclunciilafce Girripede. It was at tliis stage of ray observations 
that I went to examine some Cirripedes at the Museum of Prac- 
tical Geology, and among them noticed «a heantifiilly complete 
example of "the species to which most of the isolated valves belong. 
This fine specimen was collected by Mr. J. llhodes from the 
“ Upper Obalk of Watford Tunnel/’* and was apparently obtained 
from a hollow flint at about the same horizon as the isolated 
valves from Surrey. 

Through the kindness of the Director of the Geological Survey 
and Dr. F. L. Kitchinj I wms enabled to borrow tins specimen for 
description. 

Although this new Girripede occupies a position intermediate 
between the Pollicipedidse and the Verriicidag I do not think it 
advisable to found a new family for its reception. It will, I 
think, be sufficiently distinguished if it is placed in a new genus, 
and the diagnosis of the family Vermcidm extended to include it, 
since it is undoubtedly a primitive Yerrucid. 

The remaining valves, which obviously do not belong to tins 
Yerrucid, are described as a new s^iecies of ^calpellum [sensu 
lato). 

Family Y r r r u c i n /E emend. 

Sessile, asymmetrical, box-like barnacles, in winch a scutum, 
teignm, rostrum, and carina, with or without a. rostral- and a, 
carioal-latus in axldition, are immovably united to form the 
“ wall ” ; the remaining scutum and tergum are movable, and foiMn 
the lid -like top. 

Proverruoa, gen. nov. 

Yemicids in which a rostral- and a carinal-latns are present on 
the rostro-carinal side, and in which none of the valves ha s 
developed interlocking ribs. 

Proverruoa xuKCULUMt, sp. n. (PL I. figs. 1-9; Text- 
fig. 1, C~F.) 

Material.'— (1) A single complete individual in win’cli tlie mov- 
able scutum is somewhat displaced, and the upper portion of tlie 
rostral-latus broken away. (2) A numhei' of isolated valves 
comprising: — 1 fixed scutum (left), 6 fixed terga (5 riglit and 
1 left), 4 movable scuta (1 right and 3 left), 2 moval)le terga 
(left), I carinal-latns (right), and 2 rostral lateral valves (left). 
There are no isolated examples of the rostrum and carina. Seven 
individuals are represented b}^ these remains. 

irolo%p«.----The complete specimen (text- fig. 1, C-F), Museum 
of Practical Geology, register number B 204. 

Ilorizofi and loccMiy,’--JjQ\Yev Senonian, Upper part of if. cor- 
' .testudincirmm-zomx.. Slines Oak Pit, Worms Heath, W'oldingham^ 
Surrey. ? Same horizon r Watford Tunnel, Hertfordshire. 

1889. Mem. Geol. Suit., Geology of London, vol. i. p, * 77 ; 1904. Mem. Geol. 
Suvv., Vmaceovis Rooks, vol.'iii.'p. 2^3. ■, o,;/'" 
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Text' figure 1. 



A. Verruca prisca J. l^osquet. ITppor Senonian to Datiiaii : Europe. K.ostro. 

cariiial view showing tlio movable operculax* valves, wliicb are on the right 
side. 

B. Opposite view of same showing the fixed scutum and tergum. 

C. Frovcrnica -w iw- cm ??(»/•, gen. et sp. n. Lower Semmian : England. Bestoration 

of s|)ecii;iien below (fig. D), and froiruilmost the same position. 

13. Froren'um rmcuhwi, goii. et sp. n. Lowxt Senonian, ? zone of Jf/cmA'if*??' wr- 
: Watford Tunnel, Hertfordshire, Coll. Mus. Pract. Oeoh, 
No. 3204, A complete shell in which the movahle scutum and tergnm are on 
the right side and slightly displaced. The rostral- and the carinal-latus are 
seen, but the rostral-latus has its upper part broken away showing the lateral 
portion of the rostrum below, 

E. Opposite view of same showing the fixed scutum and tergnm. 

E, Same specimen viewed from above to show the broadly oval outline of the shell, 
and the semicix*cular outline formed by the fixed scutum and tergnm. 

c,, carina; carinal-latus ; n, rostrum ; ri., rostral-latus ; movable scutum ? 
fixed scutum ? L, movable tergnm j fixed tergum. 

, Alhfigures.X lb diam,' 
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complete sliell is very niiiuite, its cliisieii- 

sioiis being : — - 

Lengtli (from bnse of rostrum to apex of ca.ririn) 2‘7 mm. 

„ (from apex ,, ,, „ ) 2‘1 mm. 

Greatest breadtli 1 '7 mm. 

,, beiglit (from apex of tergum to base},.. 1.'6 mm. 

Tlie isolated valves are somewliat la-rger, and indicate that tlie 
complete specimen is a young individual. Tlieir dimensions 
are : — 

Movable scutum : length (from apex to middle of l)asal 
margin) 2-8 mm. ; breadth (greatest) 1*2 mm. 

Fixerl scutum : len’gth (from apex to middle of basal imirgin) 
2*7 mim, when complete, ca. 2*9 mm ; length (from apex to rostral 
angle) 3*1 mm. ; breadth (greatest) 2*7 mm. 

Fixed tergiim : length 2*4 mm.; breadth 1*7 inm. 

Description of Specimens, 

Altlioiigli the complete specimen is of great importance as 
showing the relative position of the valves, little can. be seen of 
their inner structure. Moreover, the valves are covered exteriorly 
by a film of chalk, or may be a secondary deposit of silica, wliicli 
serves both to obscure and unduly to empiiasize the bead-like 
ornament. This is no doubt due to the shell having been pre- 
served in a hollow Hint, for preservation in flints is apt, especially 
in higlily ornamented forms, to make the oiaiament more 
pronounced. Owing to its importance it is too dangerous to 
attempt to clean this minute and delicate fossil, and it will liave 
to be studied in its present condition. 

Tlie isolated valves vary considerably both in orna;ment a,nd 
structure, but while there is no doubt as to the identity of the 
fixed and movable scnta and terga, it is not at all cei*tain tliat 
the rostral- and the eariiialdatus belong to this species. Ii.i the 
complete specimen tlie rostral-la tus is much bi/oken, and 41,16 
outer structure of tliis and the CMi*inal-latiis somewliat oliscured. 
Without being able to disarticulate these valves it is imjiossilile 
to compare them with the supposed isolated examples, of wliich 
even the two rostral latera. difier from each other. It is pro- 
bable that the vaiiation in ornament is due to varying states of 
preservation. 

The shell is broadly oval in outline, much elevated, tbe walls 
perpendicular on each side, find the movalile seutnm and terguin, 
when in position, would be inclined at an angle of about 30'^ with 
the base; rostrum and carina at either end, the rostrum wider 
than the carina and slightly more developed on the right side, the 
: space between the rostrum and carina occupied on one side by 
the fixed scutum and tergum, and on the other by the carinal- 
latus, the rostral-latus for its whole length overlapping the lateral 
portion of^ the rostrum. 

Valves; highly ornaniented,; the;,;ornament";eonsistin,g of' strong 
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transverse ridges, wliicli, wliere crossed by tlie longitudiiifil ridges, 
are broken up into ];)ea:d-like prominences. Tlie fixed and tbe 
movable tergmn have tins beaddike oruanieiit only on tiie apico- 
basal ridge, tlie longitudinal ridges being absent on the remainder 
of tlie valve. On tiie rnovalile scutnin tlie loiigitudinai ridges are 
prominent only near tbe occludent inaigin. 

Rostrum widely semieonical, wider than tbe carina, bowed in- 
wards, its apex not freely projecting, and* tbe lateral portion 
slightly more produced on the rostro-lateral side, on wliicli the 
transvei'se arrangement of the ornament is pronounced. 

Carma sulitriangulai*, bowed outwards, moderately convex 
transversely, tbe ap>ex freely projecting ; a short distance from 
the cariiio-lateral margin and extending from rlie apex, is a 
prominent longitudinal ridge formed by the valve being folded 
along tliis line. 

Fixed scMtum{V\. I. figs, 1 ct, h) subtriangular, apex acuminate, 
coiisideralily convex transversely, with a wide subuiedian fold or 
ridge extending from the apex; on the occludent side of the 
ridge tlie growth dines are upturned, and on the tergal side almost 
straight; occludent a,nd basal ma,rgins convex; tergal margin 
concave. On tbe inner surface a comparatively wide portion of 
the valve near tlie occludent and tergal margins is marked with 
growthdines wliich meet on a raised ridge below the apex ; this 
ridge serves for the reception of tbe scutal angde of the tergum. 
The pit for the adductor muscle takes up a considerable portion 
of tbe lower half of the valve. 

Fixed tergimyi (PI. I. figs. 4a, h) siibrhomboidal, considerably 
convex transversely, wdth a flat-topped apico-basal ridge wdiich 
widens gradually dowinvards, and on this ridge the tvansverse 
ridges are bi'oken up into small bead-like prominences owing to 
the crossing by the longitudinal ridges; basal margin acutely to 
broadly rounded. On the inner surface the apical piortion is 
iiiarked with growth-lines for about one-fourtli the extent of 
tiie valve, 

Latered valves, — The two lateral valves seen in tlie complete 
specimen from ‘Watford are somewhat broken, and as already 
stated, I am uncei'tain whether the three isolated, valves are 
identical with tlieni, or whether they belong to the species 
described (p. 952) as Scalpelhwi vimirntmij sp, n. The two right 
valv(3S, considered to be rostral- latera, are obliquely triangular in 
shape and considerably convex transversely. One (Ph I. figs. 
9 a, h) has the inner surface near tlie rostral margin mixrked with 
growth-lines to a greater extent than in the other valve (PI, I. 
figs. 8 a, 6). The latter differs also in the direction of the 
transverse ridges on the outer surface, for along a line extending 
from the apex near to the rostral margin, the transverse ridges 
are not continuous but bend abruptly but slightly upwards and 
then downwards to the margin. The right valve, regarded as a 
cariiial-latus (PI, I. figs. 7 a, h), is subtriangular in shape and very 
gently- rjonvex,, Transversely,'’ ■' 'G'n.' the ' ' inner:' '.surface thee. basal' 
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foiu''tb of the valve only was covered by the eoriiiin, tiie upper 
three-fourths being marked with growtli -lines, wl'iicli indicate 
tiiat tile valve freely projected to that extent. 

Movable smtivm {PL L figs. 2, 3c6, b) an acute-angled isosceles 
triangle, sliglitly bowed towards the tergum, but more so away 
from the opposing scutum; basal and tergal margins almost 
straight ; occludent margin convex. On the iinier surface a 
narrow portion of the valve along the occludent edge is thicjkened, 
and a shallow pit for the adductor muscle is situated about the 
middle of the valve. On the tergal side the innei* edge is raised, 
and between it and the outer edge is formed a narrow groove for 
the reception of the tergum. 

Movable tergimi (PL I, figs. 5 a, Z), 6) of an elongate diamond 
shape, almost flat transversely, with a sharp-edged a,pieo-basal 
ridge; carinal margin formed of two lines making an obtuse 
angle ; scutal angle slightly protuberant. 

Affinities of ike Gewm, — From a phylogenetic staiidpoint 
Proverruca is by far the most important fossil Cirripede. that 
lias yet been discovered, for it serves in a most rema.rliable 
manner to link up the hitherto distinct families Pollicipedidic 
and Verrucida\ 

The family Yerrucidse consists of only the single genus Yerniea^ 
but tlie genus includes some 48 species. Of tliese, two occur in 
the Upper Cretaceous (Upper Benonian and Danian), five are 
confined to Tertiary rocks' (Miocene and Pliocene), and there are 
41 recent species, of which one occurs also in the Pliocene. The 
shell of Fe7Tum is very peculiai*, since it is quite asymmetrical 
owing to the unequal development of the valves. There ai*e six 
valves, and Darwin^' has shown by tracing the development of 
the young shell that they consist on one side of the carina and 
rostrum unequally developed on their two sides, on the other of 
a tergum and scutum most peculiarly modified a.nd iiuniovably 
interlocked to form the “%vall” with the rostrum. an<l carina, 
and a scutum and tergum in their normal and movalile condition 
forming the top of the shell. Both Darwin t and Griivol i have 
shown that at the first period of calcification the valves are 
almost symmetrical, but during the subsequent growth of tlie 
shell become more and more unequally developed to form tlie 
asymmetrical shell typical of the YeiTUcida3. It is ixiteresiiing 
also that it appears to foe a matter of chance whether it is the 
light- or left-hand scutum and tergum that are modified to form 
the wall with the rostrum and carina. 

Fromnmca is of a much more primitive structure than Vernway 
and although the valves are disposed to form an asymmetrical 
sheilas in with the exception of the inequality in size 

of the fixed and movable scuta and terga, the valves have 

1854. Kay Soc, Monogr. Sub-class Cimpedia, Balanidse and Verrucidan, p. 498, 
1855. Palaeout. Soc. Mouogr. Foss. Balanidse arid Verruddaj, p. 4<1. 

T 1854. Eay Soc, Mouogr. Sub-class Cinapedia, Balanidsa and Yerrueida?, p, 497, 

I 190o. ' Monogi'apbie des CirrbipMes ou TluSeostrac^Js/ P- 170, 
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undergone very little modification in structure from an ordinary 
peduncidate Cirripede. The fixed scutum and tergiiiii have a 
greater transverse convexity than in an ordinary pediu:icu]at (3 
Cirripede, but, unlike those of they can be readily 

identified. In fact, they prove the correctness of Darwin’s inter- 
|)retation of the valves in Vemtca as deduced from a study of tlie 
valves of tlie young shell. As is shown by the right and left 
riiovable scuta and terga,, it is a feature of both genera that either 
the right or left valves may be developed to form the ‘Dvall.” 

If we take sncli a pedunculate Cirripede as is included in the 
sub-genus Scillwlepas of the genus Ctdantica^ we see that the 
eapitulum is composed of two wdiorls of valves, the upper com- 
prising pivired scuta and terga, and a carina, the lower whorl 
consisting of tlnree pairs of la,tera, a rostrum, and a siib-carina. 
Thei’e is no upper lateral valve between the scutum and terguni, 
although the median lateral valve may be homologous with the 
valve that becomes an upper lateral valve in tlie more specialized 
forms of Sccdpelktm. Now if we imagine the almost equal 
development of tlie rostrum and carina, and the suppression on 
one side of the lateial valves, the scutum and tergiim would he 
allowed to form that side of the wall, and the opposing scutum 
and tergum would have to lean over at a greater angle to meet 
them. We should then have only to suppress the suh-carina, 
the median latus, and the peduncle, to get a form such as 
Prove/n'uca. This was evidently the history of the form, and 
although Scillwlepm may not have been the actual ancestor, it 
must have been a form somewhat similar. Provemica still 
retains the primitive structure of the valves, as is shown by the 
isolated exa.mples, and the two lateral valves, regarded as homo- 
logous with the rostral- and the carinal-latus in the Pollicipedida^, 
are two that remain of the three lateral valves. It is of much 
significance that of these two valves only the carinal-latus really 
forms that part of the wall between the I’ostrum and carina. 
The rosti’al- latus overlaps for its whole length the latei'al portion 
of the I’ostrum, and it certainly seems as though with tlie 
approaching attachment of the lateral portions of the rostrum 
and. carina., the two lateral valves were on their way to sup- 
pression. We have only to imagine their absence, the meeting 
of the rostrum and cai-ina, and the development of interlocking 
ribs to strengthen the attachment of the valves, to turn Provemica 
iiito a typical Fer-nrca (text-fig, 1, A, B.) 

We see that in the non-attachment of the rostrum and carina, 
the presence of two lateral valves, and in the structure of the fixed 
scutum and tergum, Provemica is related to the Pollicipedid^e, 
but more particularly to the gemm OakmiUca Gray. In the 
asymmetry of the shell owing to the unequal development of the 
valves on both sides, and in one of the scuta and terga forming 
the operculum, it is related to Verricca^ and it is especially near to 
the recent deep-sea species with elevated shells. un- 

doubtedly represents the ancestral type from which has arisen the 
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recent group of asymmetrical sessile Cirripedes forming tlie 
family Yerrucida?, and in its structure clearly shows its origin 
from the symmetrical pedunculate forms of the family Polli- 
cipedidje. it presents further evidence that the sessile conditioii 
has been arrived at independently on several different lines of 
descent during tlie evolution of the Girripedia. The Yerriicida) 
have a phylogenetic history widely different from that of the 
Balaiiidm {senm lato)^ and evidence is not wanting to show tliat 
the Balaiiidse also are at least dijihyletic. The Chthama.lina? 
have almost certainly arisen from some siicli foi*m a,s Ihxichyhpas, 
while it is extremely difficult, if not impossible, to derive the 
Baianinae from that source, or indeed from any form as yet 
known. 


Family P o l l i c i p e d i d iE. 

ScALPEELUM VIMINEHM Sp. 11. (PI, I. flgS. 10-12.) 

Diagnosis . — Scutum subtrapezoid al, with no apico-basal ridge, 
the apex rounded, the growth-ridges arranged in, concentric lines 
from the apex ; occludent margin forming a I'iglit angle witli tlie 
basal margin. 

Material . — Portions of a right and a left scutum, and a com- 
plete riglit tergiirn which might or miglit not belong to the 
same species. 

Holotype . — The left scutum (figs. 10 h). 

Horizon and locality .—I jOWbv Senonian, upper part of M. cor- 
tesfLalmarium-zorii ^ : Siines Oak Pit, Worms Heath, Wolding- 
iiam, Surrey. 

MeasiiTements . — Length of left scutum, 2*9 mm. ; length of 
left tergiim 1*9 mm., breadth, 1*2 mm. 

Scihtum . — The left valve (PI. I. figs. 10 ?;), which, is more nearly 

complete, has the tergo-lateral portion almost entirely broken 
a wa-y, and is gently convex transversely. When complete the 
valve was subtrapezoidal in outline, and there is no apico-basal 
ridge. Apex rounded ; basal margin convex, and forming a right 
angle with the lower part of the convex occludent margin. Outer 
surface ornamented with a number of concentric ridges termin- 
ating each zone of growth, and these ridges are broken tip into 
bead-like prominences where crossed by the longitudinal ridges. 
The middle portion of the valve has the bead-like prominences 
much more numerous and crowded. A wide portion of the inner 
surface on the occludent side, and so far as preserved on the 
tergal side, is marked with growth-lines which meet on a raised 
ridge below the apex. A deep pit for the adductor muscle is 
situated in the middle of the basal portion of the valve. 

'Tergimi ' {21. :J.. figs. 12 a, h) subrhomboidal, with a delicate 
apico-ba,sal furrow ,• apex slightly curled towards the scutum, 
basal portion narrow and pointed. Hpper carinal margm 



A REMARKABLE NEW CIRRI PEDE. 


953 


coiiA^ex, a little shorter tha-n the lower margiii, which is straight ; 
occludent margin extremely short, ami the scutal angle iniicli 
I'OLiiided and pi’otid)erant ; tlie valve is depressed near the scutal 
angle, <and forms a ri<lge parallel to the margin. Outer surface 
orna.meiited Avith delicate transverse ridges. 

Remarhs and Comparison wiili other Species. — These three valves 
Avere found with those of Froverruca tnuculimi, already described 
(p. 946), but there is no evidence to shoAv that tliey belong to 
one individual. The scntnm is ornamented like the valves of 
P. vinciilu/ni, but it differs so much from the homologous valve of 
that species that I refer it to a new species, and to the genus 
Scalpellum (sensu lato). The small transverse convexity of the 
valve seems to preclude the possibility of its having formed part 
of a shell a.s is the ease in Froverruca^ and therefore representing 
a second species of the genus. Its structure renders it more 
probal)le that it formed pa.rt of a capituliim of a pedunculate 
Oirripede of tlie genus ScalpeUiirn, hut furtlier information is 
needed a,s to tlie remaining valves before anything more definite 
can be said regarding the relationship of the species. 

The scutum diffei'S from that of Prorerrihca vincidiimi.^ mainly 
in its much less triangular shape, in tlie occludent and basal 
margins forming an angle of 90'^ instead of about 45°, and in the 
absence of a.ii ajiico-basal ridge. The tergum differs chiefly in 
the presence of a delicate apico-hasal farrow, instead of a 
prominent ridge. 

My thanks are clue to Dr. F. A. Bather, Dr. W. T. Caiman, and 
Mr. C. P. Chabwin for help in connexion with this paper. 

EXPLANATION OP THE PLATE. 

Frovermca mncuhim, gen. et sp. ii. 

Lower Sfnonion, ITpxwr part of M. eor-testn(lmmoum-'%(n\Q , : Sliiies 
Oak Pit, VVorms Heath, Woldiiighara, Surrey. 

Fig. 1. Fixed scutum. «, outer view of left valve ; 6, inner view. 

2. Movable scutum. Outer view of a comparatively wide left valve. 

3. Movable scutum, a, outer view of left valve; A, iuuer view. 

4. Fixed tergum. <x, outer view of left valve; inner view. 

6. Movable tergum. y, outer view of left valve with basal portion broken 
away; inner view. 

6. Movable tergum. Outer view of yiialler but more complete left valve. 

7. Carinal-latus. a, outer view of right valve ; &, iniUTview. 

8. Rostral-latua. a, outer view of incomplete left valve ; inner view. 

9. Eostraldatus. a, outer view of nearly complete left valve inner view. 

SealpeUton minimum, sp. n. 

10. Scutum, Of, outer view of left valve of wliicb the tergal portion i& 

broken awuiy ; d, iiuier view. 

11. Scutum, u, miter view of IVagment of a viglit valve (portion near rostral 

angle) with very pronounced ornament ; A, inner view. 

12. Tkrgum. n, outer view of complete right valve; inner view. 

All figures X circa 8 diameters. 
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Introduction. 

The Ohietopterids found in the coastal waters of the Gulf of 
Georgia and Puget Sound, though the species are few in number, 
are very widely distributed and remarkably interesting in their 
biology and morphology. My observations were made on three 
species, all of which appear to be new : — • 

Me^ochmtopteriie taylor% gm, n. 

l^Kyllochmtopterus 2 ^'^oliika^^^^ 

Telepmvm sp.' 

Of these MMOchmtopterim partly biddges the gap between 
the remarkable form Ohmtoptm'us and the other members 
of the family. Hbylloehmiopterus possesses a type of 

asexual reproduction which is now described for the first time 
in the Polychsata j. Telepsams h ^ genus hitherto only known 

Communicated by the Seceetaey. 
t For explanatioh of the Plates see p. 993. 

t A preliminary note on this phenomenon was published in Rep. Brit. Assoc. 
Adv. Science, 1912, Dundee, p. 613, 
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to occur in tlie Mediterranean and tlie Red Sea,. In previous 
collections the Oluetopterids appear to have been represented 
only by ernpty tubes, and their interest has reniained unsus- 
pected Job iison, ‘‘The Polyclu,ctaof the Puget Sound Region,” 
Proc. Poston 8oc. Not. Hist. vol. xxix. p. J8G). 

Tlie collections, of which tlie wonns descrilied liei‘e form a 
part, were made in the summer of 1911, while I vvns a guest at 
tlie Biological Laboratory at Departure Bay, Abineouver Isla.nd, 
which is iiiaiiitaiiied ]>y the Dominion (Government. I shoidd 
like to express my heartiest thanks for the hospitality extended 
to me there. The tidings of the death of the Rev. (L W. Tayloi*, 
the first Director of the Station, reached me here last year (1912), 
and I wish to place on record some slight tribute to the inemoi*y 
of one of the pioneers of marine biology in Britisli Oolumbia. His 
enthiisiasm for the study of tlie rich fauna of tlie Pacific Coast, 
and the patient care which lie liestowed upon its investigation 
a-re wortliy of great praise. I only knew him in tlie last year of 
his life, during a time wdien, crippled by iiaralysis, lie suffered 
greatly, Imt Iiis kindness and thoughtfulness will always remain 
a pleasant inemoiy to me. 

In connection with niy work in Canada, I wish, too, to grate- 
fully acknowledge my indebtedness to the Managers of the 
Bidfour Fund, who made me a special grant to assist in defraying 
the expenses of the journey. 

Of tlie other forms which are described in this paper, J/Ls'o- 
clmtopUi'ihs ininuta. was found amongst the collection made by 
Mr. Cyril Orossland in the Cape Yerde Islands during July and 
August 1904. I am much obliged to him for permission to 
describe this form, and for his kindness in reading through, this 
paper. Lastly, tlie new species of Phyllocha^t^pterus, which I 
have found to be an inhabitant of British waters, was obtained 
while working at the Laboratory of the Marine Biological 
Association at Plymouth in the spring of 1913. 

Family 0m®TOPTEKii).K Audouiii and Edwards. 

Poh/chceta mhahiting a tube of parchm.enPlike consistency imd^ 
i^ery. closely mlapted to tJieir tidrkoloim life. Body divided into 
tivOyOr sometimss three ^ distinct regions, Prostomduni sniall^ often 
hearing 'eyes peristo7nwm for7mng a collar, ivith two tentacles 
more or less dmeloped. The first {ante^nor') region is composed of 
a small mid fmrly constant n/umher of seg omits ; of the t wo 
dwisions of the pampodiwn tlie notopodmm only is. [developed. 
.■The segmefits behind this region have hlraiyioiis par apodia ; the 
variation' of the notopodia here affords the chief method of differ- 
entiating between the genera of the fa^nily. Gemr ally turn distinct 
types are successively rmt with in the same miimal, thus enabling 
us to distinguish second {media^i) and thhxl {posterior) regions, 
Thn'ougliout the body the noiopodia carry capillary setm ; in the 
fourth segment one or more are much stronger and thicker than 
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the rest. Each aeuropodkmi consists of a double ridge, with several 
rows of uncini. The dorsal surface is greatlij JlaUened in the 
anierior region, and carries a median ciliated groove, 'which runs 
the 'whole length of the body in some forms, hut is interrupted 
vn others. 

Table of Genera. 


{a') All segments beliind anterior region similar. 

{}/) Notopodmin of posterior segments unilobed JRanzanui 

(b") Notopodium of posterior segments bilobed Telepsamis. 

{(T) Mediiiu and posterior regions both present. 

(</) Segments in median region with bilobed foliaceous 
notopodia, each carrying several capillary vsetie. 

(d/) Number of segments in median region variable ... Fliylloelimfopterns. 

id") Two segments in median region SpiocJnstopterus. 

(v”) Segments in median region typically with nnilobed 
notopodia. Peristomial collar well developed. 

(</) Median segments two or three in number; noto- 
podia all conical in shape; tentacles long Mesocdicetoptcms. 

{d') Median segments five in number; first with sepa- 
rate aliform notopodia ; others with notopodia 
fused to form fans or suckers ; tentacles short... Chcetopterus. 


Mesociletopterus, gen. n. 

Chcetopterkls tviih a loell-developed peristomial collar and a 
pair of long tentacles. Body divided into three 

regions. The {interior contains 9-13 setigerous segments; the 
parapodia are 7Wpresented by sho7d and coniccd notopodia tuith 
capillary seUr ; in the fourth setigerous segment seveiud of the 
dnrsal setcE are enlarged. The median region is composed of 
2 or 3 elongated segments, forming d,orsally a flat I'egion, with 
corithvuous lateral bo^'ders, covered with glandular epiikelmm 
and, ivith tiumsverse 7ndyes. Typically the noto- 

podia are rather enlarged, conical, and fleshy, 'with a groove 
7 n(m/n'lng down the inner border ; the neu'iwjoodia are smgle in 
the first, do'uhle in the succeedmg secpnemt or seg'ments, and co'u- 
tain 7.mcmi. The posterior I'egmi co7itains a large 7vumher of 
segments similar to those in Cliietopteras, but with mnch sluwter 
notopodin. A. dm^sal ciliated groo've imns from the 7nouth along 
the ‘rnedmri line to the p)oste7dor end. In one or more of the ^ 
mediwn segments the lips are emlarged to fomn aflsshy organ, 

Tiie genus tints agrees with Chatopte7ms in the reduced number 
Jind specialised character of the segments of tlie median region. 
It resemltles Fhfllochmtopleinis in the continuous ciliated groove 
and' the ioiig tentacles. . 

Diagiioses of S^yecies Mesochfetopterus here .desc7dbed. 

A£.ta-ylo 7 'i, sp. n .—A long but slmzder Mesoch setopterus, living^ "in 
a long narroic imhraiiched tube of opaqiie parchment, embedded for 
the most part vertically in sand arid ending blindly, f ■'Prostommm,.^ 
f veny\-s7yiall, withoict eyes, mUrely s ''and'"'Mdden fly.'tlw 

iimll-devedoped 2)er%$to7nial collar . The region coiiiains 9 or. 
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10 setigeroiis segments. The median region is composed of 
3 segments ; in all, the notopodki are of the type described in 
the dm f ions of the genus. The posterior region contains a 
large number (about 60) of segments ; the short notopodia each 
'with several capillary setce. 

Locality, Pacific coast of North America. 

M, minutely sp. n, — A very Mesochtetopteriis, living 

in tubes of a translucent horny material coated with coarse sand, 
Frostomvmn large and conical ; p>oristoimcd collar ivell developed,.^ 
but not so complete as in M. taylori. J^ist external to the tentacles 
is a pair of eyes. The anterior region contains 10-13 segnienis. 
The median region is comgwsed of 2 segments ; the first pair of 
'notopodia are small and clavate^ the second pair are of the type 
described above for the genus. The ciliated groove is expanded 
into a Clip in the middle of the second median segment. The 
posterior region is composed of segments which are douhle ante- 
riorly^ single posteriorly ; each notopodium has a single seta. 

Locality, Cape Verde Islands, Atlantic; Torres Straits, Pacific. 

Mesoch/Etopterus taylori, sp.n. (Plates I., IIL, tigs. 5, 6, 9 ; 
Text-figs. 1-5.) 

Occuimefice and Habits . — This animal was first found in De- 
parture Bay, neai* Nanaimo, Vancouver Island, on a wide stretcli 
of sandy beach, which was partly bare and partly covered with 
beds of Zoster a. Over the whole area, from the middle of tlie 
beach to the lowest tide-inark, there were to b© found brown 
tubes about a cpiarter of an inch in diameter, lined wfith a brown 
parchment-like material, while the outer layer is membranous 
and coated externally with sand-grains. The tubes, which pro- 
ject very slightly above the surface, are not U-shaped as in 
bub go straight down through tlie sand generally 
for about eighteen inches. On reaching the shingle underneatii 
they sometimes turned and ran horizontally . In one case, wliere 
especial care was ta.ken to obtain the tube whole and uninjured, 
it was found to end blindly in a neatly rounded a,j>ex. The last 
part was much thinner, without the parchment lining. Tlie 
total length of the tube in this case was three feet. It is, as a 
rule, however, very difficult to obtain the entire tube, owing to 
the fact that the sand is deeper in most places and the tube runs 
vertically through its whole extent. But without obtaining tlie 
whole tube it is almost impossible to examine entire speci- 
mens of its inhabitant, which rapidly retreats to the depths of 
its dwelling as soon as the spade strikes the sand. M:ost of the 
individuals collected consisted only of the first two regions. 

Later the animal was dredged in two or three fathoms of 
water at Nanoose Bay, and also observed on sandy beaches, 
between tide-marks, at Victor’ia on the south end of Vancouver 
Island and Olga in the San Juan Archipelago, just over the 
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Tins was probably a small individual, since in others measured 
the anterior and median regions exceeded the figures given 
above. 

Mesochcetopterits is a longer and much more slender worm than 
Chcetopte7'us variopedahts. The delicacy and transparency of the 
integument, which is so marked a feature of the last-named 
species, is not characteristic of the new genus. The whole 
surface is a creamy white or yellow, relieved by dashes of choco- 
late pigment on the peristomiuin and tentacles alone. In the 
posterior region the dark green gut shows through the body-wall. 
The ventral musculature is, throughout the body, more developed 
than in Chmtopte^ms, 

The prostomium (PI. I. fig. 3) is a small rounded prominence 
with unpigmented skin. It is much more distinct than in Chmio- 
ptmis. There is no traee of e 3 ’es. The peristo^nmm forms a 
prominent buccal funnel which entirely surrounds the prostomium. 
it is, however, shallower, wdth more gently sloping sides than 
in Chmtopterus. As mentioned above, there is here a noticeable 
development of the chocolate pigment, which does not dissolve in 
alcohol, and so is retained by the preserved specimens. The 
peristomial tentacles originate just outside the peristomial collar. 
They are stout grooved structures (very extensile in the living 
animal) and measuring, even in their contracted state, 3-4 cm. 
They contain a pigment similar to that mentioned above. The 
'inouth is situated between the prostomium and the ventral lip 
of the peristomium, and is bordered in some specimens by two 
rounded lips below. 

The (mterior region is convex on the ventral side, concave on 
the dorsal. It difiei's, however, generally from that of Climtopterus, 
firstly in the narrower width and secondly in the shortness of the 
notopodia. In 21 specimens examined, 10 had 9 segments, an 
equal number had 10 segments, and a single individual 11. In 
G}ueiopte7'U8 m'riopedaMs, similarly, though 9 is the typical 
number, Joyeux LafTuie observed individuals wuth 10, 11, and 
even, in one case, 12 segments. The parapodia of the anterior 
region are all similar and represented by the conical notopodia, 
which increase slightly in size as we pass posteriorly. The 
dorsal curvature is not so distinct as in Chcetoptenm, The last 
segment does not bear an a^ppendage representing the neuro- 
podium, such as occurs in C. vainopedcdtis (Joyeux liaffuie, 9, 
p.''257, pl.^ XV. fig. 2)/and'Other"species.;; ■ ■ 
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111 tlie iiotopoiliuBi of Chcetopteriis there are two long straiglit 
rows of capillary setie, embedded for the great.er pa.rt €)f their 
length in the parapoclivim, but projecting from tlie surface for 
slioid ]:>ut equal distances. They a, re all lanceolate in t}'pe, but 
the dorsal most setie dilier from the rest in being slender and 
scarcely dilated. This tendency to diflerential (level<>|)nient is 
greatlj exaggerated in tlie 4th segment. The dorsal set?e 
preserve their slender lanceolate elia.racter, but a ninnlier of 
tlie ventral setas become short, strong, truncated at tlieir ex- 
tremities, and Idack in colour. Those situated most venbrally 
present these characters in the highest degree (text-fig. 4 A.). 

Ill Memckmto'pierm the setm (PI. III. fig, 9) are inoi‘e delicate 
than those of Ch(Eto2)terus^ and have a diffei'ent a,ri,angement, owing 
to the shortness of the parapiodia. They are mostly of a distinct 
lanceolate type and equal in length, but a few of tlie dorsalmost 
are much longer and more slender, projecting in a, ragged tnft 
from the extremity of the neuropodium. Tliey ociuir in a slightly 
curved row. In the fourth parapodium there is a single line 
making a very pronounced curve. Venti'ally tliei'e are about 
12 modified setie. 

Median /i?eymn.— Thoiigb consisting of three segments only, it 
is much longer than the anterior region. In (JIuMopAerm the 
median region is cliaracterised by tlie tvansparent nature of the 
body- wall and the reduced wddth of the segments ; here every 
segment is of a uniform width greater than that of tlie anteiior 
region, the dorsal surface is flattened and glandular, and enclosed 
on each side by a continuous border formed by the thin upturned 
edges of the segments (PL I. fig. 2,yL), and the ventral muscles 
are much larger and stouter than in Cluetoiiterns. 

When the animal is alive and inside its dwelling the lateral 
bordei'S are approximated so a,s to form an imperfect iaibe 
dorsally. Their appearance in text-fig. 1 does not do justice to 
their extent in the living animal. 

The parapodia in Mesochceiopterus have not undeigone the 
great and diverse modification occurring in CdimUpterus (compa,i’fi 
text-fig. 1, A, B). They I’esemhle very closely those of the ahdo- 
iiiinal region and attain a similar developinent in all three 
segments. The notopodia are sliort and conical, little larger 
than in the abdomen ; they possess an internal skeleton of two 
or three stout capillary setm. They are on the distal surface 
and approximated to the middle line. On the inner sutlric© 
they, possess a .ciliated .groove which meets.. tlie median groove. 
I think that there is little doubt that they act as accessory orgaais 
for the collection of microscopic food, interrupting the dorsal 
ehannei, and separating food-particles from the ciuTent by the 
action of the cilia contained in these grooves. The neuropodia 
are slightly difierent in the three segments. The ventral surface 
of the anterior region (PI. III. fig. 5) is entirely occupied, as in 
ChmtopteriLs, by a ‘‘plastron” {ph) with a slightly wrinkled 
appearance to the naked eye and composed of high epithelial 
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Text-figure 1. 




A. Clicetopterm variopedatus, B. Mesochfstopterns fxtylorL 
Anterior view of mediaiv segments. 

ff/., alimentary canal ; eiLgr., dorsal ciliated groove ; ,/V., latei'al borders ; 

venti-al longitudinal musculature; ucmr., neuropodium ; woA, motopodium 
with its aciculur sotm. 

oelk. From tluSj along the median region j there runs a wedge- 
.slmped prolongation («».), which narrows down in the second 
segment to a median groove. But in the first segment it is 
Broad, and the neiiropodja are restricted to two ntirrow lateral 
strips of . different a,ppearance. ' IlerCj ■ then, each neiiropo.cliinii 
is a single structure.;' i'n'the,. two s'ucceeding segments ..the neuro- 
podia are much broader, extending almost to the middle line, 
and are divided into a dorsal and a, ventral half, the former being 
slightly smaller' and pnsh'ed '.a little -forward.' , " Eaclr eon tains'' 
several rows of uneini. Tliere is no i whatever of the 

fiivsion of the nenropodia to fotm a stxckerdike medinii structure, 
which occurs in ClmtopteruB, A typical uncinus of this region is 
figured in text-figure 3. 

The dorsal surface of the median region is covered by glandular 
epitlielium, raised into transverse furrows. 
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rosUrioT Begion (text-fig*. 2).~-In the one eornplete JMiirrial 
Avhicli I obtained this contained 64 segments, a larger 

n limber than lias ever been observed in (JJuiBiptervs (elovanix 


Text-figure 2. 



A. GhiettyptcTiis mryopedatus. B. Mvsochaitoptm'mi tat/lori. 

To show clifiereiice in form of typical segments of the posterior region, 
cir., cirrus-like appendage of the ueuropoduira. Other lettering us in te.tt-lig. 1. 


Text-iignre 3. 



MesochoBtopterm iaplpH. X 325. 
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La,ffiiie, 9, gives 27-40). Tlie segments differ from those of tlie 
median region cliiefiy in their shorter length. The whole region 
lias the a])peai‘anc 0 of a string of beads, eaeli segment being 
rounded and connected witli its fellows only by a nari*ow neck, 
tlirough whieli. run the intestine and the nerve-cord (PL III. fig. 6). 
The rounded appearance is due to the very much swollen portion 
of the segment which contains the generative organs. The two 
notopodia. have coalesced, for a considerable part of tbeir length, 
so that the free portions are very short indeed. In them are 
contained several (about 8) capillary setie. The neuropodia con- 
stitute a continuous narrmv ritige ha.lf encircling the segment ; it 
bears on ea,cii side two nncinigerous tori, which are, however, by 
no means so well developed and independent as is the case in 
Ghmto'pterus, The dorsal torus is a little smaller and placed 
ratlier moi’e anteriorly. 

The small cirrus-like appendage (c?>.) found just outside the 
dorsal torus in C7uetopier m is not present in Mesoch aiopt&r us. 

Mesoch.etopterus minuta, sp. n. (Plates II., III. figs. 7, 8 ; 
Text-figs. 4, 5.) 

Oc6*i6?T<3?wa.-“This species was found twice l)y Mr. Cyril Cross- 
land duxiug his visit to the Cape Yerde Islands in August and 
September, 1904, once at St. Yincent, and again at Porto Praya. 
On the first occasion tufts of tubes were collected on the shore 
(? amongst sand) at low tide, and on the second tubes whicli 
contained much larger specimens were found projecting from and 
embedded in masses of nullipores. They were associated with 
Onuph/is a species of Bpionid. In November 1913, I found 
this .species also at Murray Island, Torres Straits, living in sandy 
tubes between tide-marks. Except for their generally smaller 
size, these Amstralian individuals conform with- the description 
which follows in all e.ssential particidars. 

The animal is milk-white in colour, with no pigmentation, 
except tlmt of the gut shining through posteriorh^ None of the 
individuals wdiich reached me was quite complete, hut those 
from Porto Praya were about 2*5 cm. in length, w’-liile tliose from 
St. Yincent barely exceeded l*5-cin. ' In the .largest the 'maxioLiuin 
breadth was very little nume than I nim. 

Th€)pmstoaxmwr (Pl. II, fig. 4) is -a very distinct 'feature, better' 
developed tlian in any, species of ■■ PhyllochAMopteTUs I' have 

.been,, able 'to examine.'. . It 'is conical .i,n -shape./ .The -perisimnium,: 
.forms a deep' ctip ' li,ke .that,., in M. tayUrG but not m complete 
owing to the size of the prostomium, atnl witho^^ the considerable 
development of pigment wlvich occurs in the other species. i\t 
the base of the prostomiuih come off the two long peristomiai 
tentacles. The eyes were only seen in the specimens from Porto 
Praya, in which, however, they were very distinct. They are 
curiously placed on the peristomium just outside the bases of the 
.tentacles*,, 

In the an^krmr region the number of segments is \'ariable. In 
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the two la.rger individuals from. Porto Praya there were P] or 14 
respectively ; in those from St. Vincent 10 seginmits in most, 
9 in one or two. Phe notojiodia show diftereiu-es from those in 
the cocresponding region of M. tayloru dne partly to the great 
ditlhrence in ^ize of the two aiiimals. In the (Jape Via-de spc'diss 
there is natntjilly a. veiy nuieh smaller niUTil>er of set<e in eacli 
parapodiiim (ahont 20 or 30). Tim setm Piemselves are easily 
distingnishable from those of j\f. taj/Iori {^cf. text-iig. 5) by 
their shorter heads. As in that specie.s so iiei’e, dorsidly tliey 
become longer and more slender, with an almost symmetrical 


Text-figure 4. 



A. MmovhMopterm iajfton 70. B, X 

Eidurged KOtie of fourth Beguicnt. 


lanceolate head. The fourth segment (text-fg. 4 B) carries ven- 
trally a number of dark brown modified seta-i va,i’ying from 4 to 7. 
The larger ones have a distinct likeness to those of M. taylori, 
tlioaglp of course, they are mimh smaller, There is a, tendeiu^y 
for the oblique edge of the seta to, be fiml)ria.te<b This is 
apparently due, not to a natural serration, but to splitting of 
the fibrous chitiu of the seta. 

The niedum region consists of only two segments, but it is 
nearly twice as long as the anterior region. It is the great 
likeness iil the configuration of the ni[e<iian region wliich shows 
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quite jilaiiily tlia,t tliese two worms from tlie Atlantic and tlie 
Pacific must be placed in tlie same genus. In botii the segments 
a.]‘e broad and flattened, with a ghiudiilar dorsal surface i*aised 
into ti'ansverse ridges and traversed by a continuous ciliated 
groove. In both, too, the para.podia are similar, and there is aii 
enlargement and incipient modification of the ciliated groove 
to form a cup-sliaped organ. Tliere are, of course, miiior differ- 
ences, namel}?-, in the development of the notopodia of the first 
segment and in the presence of a rounded latieral , boixler to 
the region without the thin upturned edges whicli are character- 
istic of M. tai/lori. 


Text-figure 5. 



Typical notopodial seta?, of anterior region. 


A* Mesochcetoptems ta^lorL \^. M&sochato^terus mimtia. 

The first segment is much longer. The notopodia are even 
less developed than in Jf. taylon— in fact, they are merely clavate 
papillm like the second pair of peristoraial appendages in FfiyUo-'^ 
chcBtopterus. In the indi viduals I examined there were two or 
three slender setae embedded almost entirely in the notopodium, 
but projecting very slightly from the surlace and ending in a 
slight lanceolate head. 

The neuropodium is a single structure, separated from its 
fellow on the other side by a wedge-shaped prolongation of 
glandular tissue exactly like that described above for M. taylori. 
The uncini contained in the neutopodium are very similar to 
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those of the other species, thooi>‘i'i niucli siuatler. Hot they 
have six or seven teeth, or very luxirly the nuinlxn’ wlric^ is I’ohihI 
ill i:f. tajjlori. 

The second segment is about two-thirds the length of the 
first. Ttie notopodia of this vSegmeut a.re exactly like those 
desciihed as typical for iJie genus -conical and enlarged, wit Ii a, 
groove riinning down the internal liorder tvin'ards tlie median 
groove. It contains a couple of .slender aeicnlar sette, which do 
not piroject terminally from the. pa,i*apodiiun as in the firsti 
segment and liave no distinguisliaiile head, d'he neiiropodia 
double structures and call for no reimirk. 

About the middle of this segineiit there is a.n enlargement of 
the lips of tlie ciliated groove ratlier like those occurring in the 
second and tliird median segments of M, tayhrl. It is exeeetiingly 
interesting to notice, however, that iir some imlividuals tiie lips 
approxima.te posteriorly, and an almost com|dote (drcnlar cup is 
formed like that in tlie IHth segment oi C/ueioptenis. This is 
a variable cliaracter in the species, however — in the individual 
figured here there is no posterior fusion of the lips. But from 
the variations wiiicli occur in the genus Mesochad(y)te'mfi we can 
imdoubtedlv see how the accessoiy feeding-orga.n in CkHopUnis 
has fiiisen from tlie ciliated groove. 

The posterior region (PL III. figs, 7, 8) is composed of short 
rounded segments. As none of the specimens is complete, I am 
unable to say iiow many are found. Anteriorly each segment 
is divided into two by a slight constriction. The |:amiiaa] half 
bears the pa-rapodium. As in tbe fi-ee part of the 

notopodia projects very slightly froin the surface. As a rule, 
they contain a couple of thin acicular setse, sometimes only a. 
single one. The neuropodia have the usual double uncinigerous 
toriis, the dorsal part being very small. 

The distal half of the segment is the part which in If. taylori 
is diminished to form the neck between successive segments.’ 

The two specks here described differ extraordinarily in me, 
.for while/ if. taylori is-the largest Ohahopterid 'known, M. rnimMa 
is probably tbe smallest. I shall have occmsioii to reina^rk irpon 
the great variation which occurs in the development of tlm 
prostomium in the genus Phyllock&toptmis, but in tins respect 
these two' species differ still more 'widely. But while M, minuia 
resembles many spiecies .of inhbe character' of' 

fthe'' .. prostomium, the peristomial. collar is:' deeper ■ and better 
developed'^ than.' .is,, ever 'the '.case' in" the' latter' genus, and" the/ 
secorul pair of peristomial ■appeiKlag;es~whicdi.,are'so .clniracte 
istic of FhyllochcHojdeem^^T^ I think, absent here. These two 
circumstances .are, I, believe, "Connected. ' .Then, again., the 'I'lnniber' 
of segments comprised in the median region is cpiite constant, 
but different in the two species-— two in M, mirmia, three in 
if this draws another very definite distinction. 

I here are other differences, which I have mentioned above, 
of these, g, number and shape of sette, are partly deyiendenfc 
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upon tlie (litlei'eiices in size of the auiiiuits. Bpea..kiiig’ generally, 
liowever, these two species are far more cletinitely distingiusliable 
tha.n. any pair of speca’es in Fhyllochadopteriis or in (Jh(MopUrns, 

No less interesting tlian the diversity in form of the two 
species is their curious distribution. While M. iaijlori is so far 
only known to occur in the coastal waters of the NJk Pacific, 
i/. minata lias already proved to have a much more extended 
range, llie t}^pe-specimens come from the subtropical regions 
of tlie North Atlantic, but I wms surprised to find a Meso- 
chMopterus of common occiuTence in Torres Straits, which is, 
without doubt, identicaJ with M. minuta. It will prove, I 
venture to predict, a widely spread Indo-Pacifjc form, and its 
ahsence from previous descriptions only illustrates the difficulty 
of obtaining a representative idea of a Polycluet fauna from 
general collections. Though M, mmiita may be found in the 
Indian Ocean, it is less likely to turn up in the Red Sea aiicl the 
Mediteminean, where so much attention has been given to the 
obscurer forms -of Polycluet worms, and the distribution will 
probably remain discontinuous in type. 

Tkfi Position of Mesocluetopterus in the Family. 

It can hardly be doubted tliat a close relationship exists 
between (Jhieioptenis and MesocJmtopterm. The structural 
differences between them correspond closely wdth the ditlerent 
kinds of tubes wliieh they occupy. Chmtopierus possesses a much 
wider tube, in which it fits very loosely, and it is for tliis reason 
that tlie excessive and bizarre inodiMcations of the median region 
lia;ve been produced. Adhesive oi‘gaiis are needed to maintain 
the position of the wmiTii in the tube, and these are formed by 
tlie fusion of the notopodia giving a cup-shaped sucker. Ciliary 
action alone w'ould be too feeble to produce an efficient circulatory 
current in so w-ide a space, and hence the fans of the 14th-16tih 
segments exist. Tlie notopodia of the anterior and posterior 
regions are concerned in the movement of the animal up and 
down in its tube. They must be long enough to touch the w- alls 
and so attain to much greater diinensions than in 
■pterm. ' ThC' greater or lesser length of' tlie parapodia, ce.iises, as' 
we have seen above, some difference in the arrangement of the 

. GhmtopUr’m' possesses, too, .-a "com plicated method of feeding, 
which' is'' responsible /for; further: d'itferentiation in' itS' external 
stiaicture. This method has been lately descri bed by Enders in 
detail (4). The long aliform notopodia of the 12th segment and 
the dorsal cup of the 13th segment alike aid in separating food 
f]‘Gin the respiratory current, and compacting it into masses 
wliich are swept forward in the ciliary groove to the mouth, 
Tlie middle region, then, fulfils a double function in promoting 
the circulation of water in the tube and collecting food, difierent 
segimmts Ireing spedalised fpr each' task^ In conserpience of this 
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division of la.boin*, a lunaber of seginents is included in the region, 
lai’ger tlian in Mesochmiojjtern^, 

I Imve not found it possible, in tdie abseisce olo:^xperiiTuyirb 
observations, to reaeli any such clear conclusions as to tiie 
funcbioiis of tbe ditierent organs of Mesoclutiojyte.nw, Idxxl is 
partly collected l )y two long grooved tentacles, which art', constantly 
projecting from tlie mouth of the tube and swee|)ing over the 
surface of tlie sand in search of small fry. Enders inabes a. 
siniilai* observation on aiiotber Clifctopterid with long tentacles, 
to which he applies the name SpiocJuHopterus oculatus ’? lie 
describes it as scraping with its tentacles the sides of tlie {K|ua?inm 
in which it was kept; the diatoms tliLis dislodged were swept 
lip the ciliary grooves of the tentacles into the montli. Nnt:ritive 
particles are, no doubt, also collected by the action of the cilia, of 
the buccal funnel as in Chcvtopierus^ and, lastly, 1 tiiink, tlie 
notopodia of the median region have a simihir function to those 
of the 12th segment in the above-mentioned worm. A. launch 
of tlie median ciliated groove runs along tlio inner snidace of 
each of them, and in my view such minute organisms as lire iu>t 
stiuiiied from the circulating sea-wa,ter anteriorly are here 
firrested by the pnrapodia, mixed with mucUvS secroteii l)y tlie 
glandular epitheliiim of the surface and swept into the niedisin 
groove and along to the mouth. 

The ciliated groove in Alesocha^Upterm^ as in Fhf/UGchwU/pterns, 
is quite cantinuous in its course from the head to tlie tail. Tlu? 
primary function of such a groove is to maintain a respiratory 
current througli the tube, as is well seen in fornis with a trans- 
parent dxwelVmg likQ FkfjUocho’.toptents 

In CJmtopterus, owing to the development of the respiratory 
fans, the ciliated groove does not extend fartlier back tlian the 
ISfch segment and has changed its function, being now employed 
in the collection of food. We may well sup|:K>se that in Meso- 
chcBtopients 'the action of the cilia causing a flow of water from 
hea,d to tail is not continuous, but is reversed on occasion to carry 
. food back to the mouth. . , 

Ohwtopterus is without doubt the form most specialised in 
structure iirthe, family,. and .this is shown not only by, the 'modi- 
fications of the meilian region hut also in the diseontiinuivis 
ciliated groove a n d tlie shortness of the tentacles. It is im possi bio 
to agree with Enders, who supposes that the long ten tacUvs of 
Spiodueioptenis 'Miave imdergone a comsiderahle specialisation ” 
and speaks of file shorter'. 'tentacles of Olioetopterus 
primitive than those of SpioehmtopteriiB . 

Tlie gi'oup of Oh^topterids, which includes Ranzania, Fhyllo- 
clicetoptmiSj Telepsavm^ and Spiochmtoptermp^m clistingnished by 
possessing long tentacles (the most important organs in pTxxmring 
food) and a complete cilkted ^"oove. A differentiation of tlie 
median from the posterior region is sometimes not found at all 
{Tehpsarm. Ranmnia), If it occurs, the number of segments 
in the median region is very variable (in species and even in 
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inrlividiiJils), and they <Uffer very little from the abdominal 
segments. But the otlier two points are, without doubt, primitive 
cluiracters, and the long tentacles (but not tbe ciliated groove) 
are sluired with the Spionids. 

Memdimtopt&m^ forms the connecting-link between these 
primitive forms and, the specialised Ghmtopertts. 

In the possession of long tentacles and a continuous ciliated 
groove it resembles Phijlloclimto 2 ')teTi(.s. In the development of a 
very distinct median region composed of a small n umber of 
segments with grooved notopodia, which povssibly assist in the 
collection of food, it comes near to CJicetopterus. 

Telepsavus Gabr. Costa. 

Only two species of this genus have been described hitherto : 
tliese a-re T. costarimi Clapartale, from Naples (1), and 1\ honhoitrei 
Gravier, from Djibouti in the Red Sea (5). 

Telepsavus sp. (Text-figs. 6-8.) 

Though this Polychait is a very common and widely distributed 
member of the beach fauna of British Columbia, my collection 
contains only one specimen which is at all well preserved, and in 
this the head is incomplete. Such individuals as w^ere preserved 
in their tubes were quite worthless, owing to the impermeability 
of the material, which thus differs from that formed by Phyllo- 
choito'pterus considerably more than their appearance seems to 
show. The following account of tbe species is thus very incom- 
plete, and I refrain fi^om giving a name until the species can be 
better defined. I should also like to sta,te my opinion that tbe 
validity of Gravier’s species is questionable until an actual 
comparison of tbe Mediteri'anean and Red Sea forms is made. 

OG(yn,rrence. — On the same sandy beach at Departure Bay, 
which I liave described in iny account of IfesoGhcetopterus^ the 
tubes of a, second smaller Chfctopterid were discovered. Tliey 
are composed of a translucent horny material and are annulatecl, 
the joints occurring at short intervals. In length they some- 
times exceed a foot and a half, running vertically down through 
tlie sand and ending in a neatly rounded apex. In diameter the 
tube is less tlian 2 millimetres, the worm fitting fairly tightly 
within its habitation. A single individual occurs in each tube, 
with its long peristomial tentacles often projecting from the 
aperture..;-'. 

The distribution of TeUpsmxts has been found to be a wide 
one. Generally it may be said to occur wlierever Mesochmtopter uB 
exists. I have collected both together in Departure Bay, at Olga 
in the San Juan Archipelago, on Ballard Beach, Seattle, D.S.A., 
and by dredging in two or three, fathoms of water at Nanoose 
Bay, Vancouver Island. 

At the end of August 1911, too, I found Telepsavus at Skide- 
gate in the Queen Charlotte Islands, 500 miles to the north, 
living in muddy gravel. Here as^d Departure Bay a.t the 
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hegiimiop: of the month the female worms Imd weilnhweloped 
orange gonads. 

nJrriost complete indiridrial ineasiired was about 
5 cm, long’ a.od iiearlv 2 mm. broad (/. e, a.l^oiit tlie same i<yngt}i 
as and rntlier liroader than the two species Ivithf'rto described). 

I caniiotj riiifoi‘tin.iate]y, say anything .about tlio sti'iieturtJ of 
the head. The anterior region consists of i) segsnenl^s. In my 
specimen the 7tli, 8th, and 9tli segments, but p.art.icnlariy ttse 
two latter, are miicli longer than the others. In this piiidiicnlar 
the Canadian form a.greas with the description of T. bonkourei^ 

Text-ligure 6, 



Telepsavns sp. 


A. Enlarg^'d seta, from ^k^l segamait. X 70. 

B, C Kotopodial setae from 5th segniert. A lunccolate otHfurring in 
* a do real position. X 325. 

while the figure of 1\. costarum shows little of such a differ- 
■entiation. I should like, however, to assure layself of ' dd'ie 
importanee of this point (which is strongly eiuphasistMl l>y Oiuvier) 
on more' and better Jiiaterial 'and by a contpaiisoirwith' spetdniens 
from Naples.,' 

In the 4th segment there is a single greatly en1arg(ul seta 
(text-fig. 6 A), The point of this is an irregiilar triangle. The 
base is slightly cairved and quite ent^^^ honhourei it in 

furnished with a fringe of projecting points). The longer of the 
outer sides is furnished with .very unequal serrations, dduno is 
also an anxiliaiy bundle consisting of a few fine seta% such a,s 
is figured for T. costarimy while it is expressly statcal that it 
does not exist in T. honhoureL A series of types of uoto])odial 
setie is shown in text- tig* 7, - 
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Text-figure 7 , 



Telepsamts sp. 

Other types of notopodial sefce froiu anterior region. X 325. 


Text-figure 8. 



not.f notopodium ; acc.l.^ accessory lobe of tliia; fap.^ i)apilla of unknown 
nature ; neuropodiuiii. 

Eehiud tlie anterior region there are between 30 and 40 seg- 
ments, all of the same type with a bzlid notopodinni (text-fig. 8). 
The firsl< three segment are distinctly longer than tlie rest, and 
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there is no such development of glandular papillte on their dorsal 
surface as is figured in tlie Neapolitan species (but al)seiit in 
T.honhmrei), The parapodia. throughout consist, as is usual, of 
a bifid notopodium witli ca.pillary setaa a lateraJ a.ccessory lobe 
sucli as occurs in I%yllocJu.HtopUr^^^^ and it doiil>le neuropodiirin 
consisting of two a.dja,cent uncinigerous ridges, Tluu*e is, more- 
over, in all the segments a very distinct, occasionally double, 
papilla, just anterior to the notopodium. This may be the 
nephridial papilla, but, if so, its position is more dorsal than 
usual. 

The ventral surface of the anterior region is deeply tinged 
with a brown to pnrple pigment. In this it apparently resendfies 
T. cosUiruin^ wliile in T, honkoiirei the 7tli segment alone is 
markedly pigmented. 

From the points which have been stated here it will be seen 
that the form certainly differs specifically from T. hrmluyimd and 
probably also from costamm. 

PlIYLLOCHil^TOPTEIlUS G 1 * ube. 

PiiYLLocHiETOPTEEUS PilOLiFiCA, sp. 11 . (Plates I V, ; Text" 

fig. 11.) 

Pbyllochsetopteriis of sonall she (1-3 cni. in hngih)^ with eye- 
spots, Ante/rior regio'it. %mially loitk 12 setigerona segments; a single 
enlarged seta in each parapodium of the ith segment. Aledmn 
region with a very variahle nmtiber of segments. In segmeuis of 
posterior region each /notopodium contains a single seta, Tulms 
creeping, visually containing several indwidnaU and possessing 
several short branches opening to the exterior. 

This species of Fhyllochcetopterus was first collected outside 
the harbour of Nanaimo. Here, a,s was proved by frequent 
dredgings betiveen the Bfive Finger Rocks on tlie nortli and the 
island of Gabi'iola to the south, the muddy bottom is covered 
with a thick growth of hexaetinellid sponges (ito/rydorw^^ 
Aphrocallistes w]iiteavesii), da\A associated witli these am the thin 
and delicate tubes which prove to contain IIiyUocAa^opteras^ 
sometimes sparsely vseattered, sometimes in such tiuck find 
tangled 'masses, that, .the. dredge. 'contained.' little else* Later, in 
..the '.year, a visit to the Marine . Biological Station of .the Uni- 
'fversity of Wasliing.ton at Friday- Harbour showed . that ■ this 
annelid occurs abundantly in various localities in Puget Sound. 
It was dredged a.t many points in the San Jiuni A.rchipolago 
and found associated with very different companions. In the 
dredgings from deeper water (down to 60 fathoms) masses of 
large barnacles {Balanus aqu/dd) and the tubes of the I^olychsot 
Sahellaria also occurred; in shallower waters (iip to 5 fahhoms) 
the F/iyllochcetopierus tubes were entwined with red seavreeds. 
But though the vertical range as seen above is fairly notable, it 
never occurs above low- tide mark, where it is succeeded by the 
other ‘members of the family, Mesochoetopterm find TeUpsavus, 
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The fact that though so abunda.nt this Pliyllochaetopterid has 
remained up to the present uiidescribed is due to the slender 
nature of the tubes, which easily escape identification as the 
ha.l>itati{>ii of an annelid, and to the difficulty of preservation. 

Ill its wide distribution and its liabit of foriniiig* intertwined 
masses of tubes, P. proUflca resembles P. socialis of the Mediter- 
lanean, of whicli Olapar^de wrote in 1866 : ‘‘Gette annelide est 
proba.bleineiit I’esp^ce la plus abondante dans le golfe de Kaples'^b 
oil ses tubes juxtaposes, grisatres, papyraces et enchev^-tres les 
uns dans les autres par leur extremite posterieure, paraissent 
former d’inimenses prairies. Du moins les pecheurs apportent- 
ils 4 premiere requisition, sons la nom de ceppa gj'cmde^ cles pieces 
qu’on prendrait pour de grands quartiers de gazon, et qiii sont 
formees presque exclnsivement par les tubes de ce Pliyllo- 
chetopt^re.” In P, pictus, too, described by Cyril Grosslaiid (2) 
from Zanzibar in 1903, a similar habit was observed. On the 
occasion of its discovery the tubes ‘‘were found clustered together 
in considerable numbers on the underside of a large stone at 
loW“water level.” But in the remaining species of the genus 
hitherto described the worms inhabit straight solitary tubes. 

As will be seen later, examination of the individuals of 
P. prolifica shows that the size and external characteristics of the 
species tally fairly well with the description of P. socialis. But 
that there is a deeper physiological connection is indicated by the 
occurrence in both species of more than one individual in a single 
tube. The phenomenon of asexual reproduction, which Clapar^de 
suggested as the cause of the colonial habit in P. socialis, ! wish 
to record here as the outstanding feature of P. prolifica. 

I will first give Glapar^de’s statement on this point which 
follows immediately after the passage quoted above : — “ L’ etude 
de cette annelide a fait surgir quelques curieux problemes physio- 
logiqiies. Les ceppe grandiqiiCixpipoTteiit les p6cheurs sont formees 
exclusiveTnent par des inclividus dhin nieme sexe, generalement 
des imtles, les femelles etant a ce qu’il semble beaucoup plus rares 
que les males. En outre, chaqiie tube est reguli^’ement habite 
par deux ou trois Individ us, tons aclultes et inhrs. Le tube est 
cepeiidant si dtroit que seul rindividu anterieur peut fait sortir 
ses tentacules par rouverture, tandis que les suivants sont eiiipri- 
sonois derritevliii. Dans de pareilles conditions, on doit sup- 
poser tout nature] lem exit que ces deriiiers • out 4te en gen dr <§8 par, 
bourgeonnement, posterieur 4 Fextremit^ ,du premier, etiquC; peut- 
etre iTiffirie,,', tons 'les .individus d'’'une''mtoe ' ce^opa .sont ncs par 
'"'\genmiati'ouv Toute-fois' je-iFai.. pas' ■reussi_ a verifier Fexactitiide 
de cette liypothese. Je ne suis pas ratoe tres-certain des rapports 
des tubes entre eux. Ges petitcs liabitations cylindriques larges 
a peine d’lm millimetre et longues pailois de 8 4 10 centimetres, 
sont iiTegulierement contoiirnees dans lenr partie posterieure, 
son dees les ones aux autres, et ne peuvent se separer sans 

^ I understand tliat P. soeialk i% now considered sometliing of a rarity at 
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cleclnriires. II inli seiiible quelles s'aiuustoinosaie.nt parfois, eo- 
pendaiit jIVprouve quelque hefeitatiou a affiriner ce poiiiii. 11 y a, 
done, on le voit, eneore l)ieii des questions a vlder an siijet de (a*s 
vers.” 

I'lie ineoinpleteness of Clapariklo's ohsevvations leav'es ns in 
some iineei-tainty with I’egard to P. sociedh. As !. uiulorKtaini 
the foregoing jiassijge, lie was unable to assure biniself a,8 to whieli 
of the following alternatives was eorrec^t. Eitiier ; 

(1) Tliei'e are a nuniher of unbranehed tidies paeked close 
together, but without connection, each tube containing two or 
three individuals, but lia.ving only a single o|)e.ning ; 

Or else (2) tliese adjacent tidies a, re in reality connected witli 
one anotber, and the wliole bundle of tidies [ceppa) is a. single 
colony, all tlie worms contained in whicb have pndialily lieen 
biirlded off from a single original individual. Iliis is supported 
by tlie fact that r.he rvorrns in a bundle are all of the same sex. 

In F. proViJica^ on the otlier liand, the .relations of the tuiies • 
are perfectly clear. Whei-e they ci.ime into contact they <lo not 
adhere in tlie complex nmiinei* described by ( 'la{)arede. In ilie 
following paragrapli I state sliortl}' the conditions wliich are 
found in the colonies. 

The tubes ai:*e conipara lively long and sometimes divide into 
two or more Iiranelies of apjiroxiniately equal lengtli. Most 
contain more tlian one worm and some as many as six, Tiie 
main tube is provided with several short liranches which open to 
the exterior, but tlie iiumlier of openings does not correspond to 
the nundier of worms in the tube. Tlie worms can cliange tlieir 
position in the tube fairly rapidly aiul can turn round and piass 
eacli other. Those individuals which occiq,iy a fa vouralde position 
protimde their long tentacles from one of the openings to assist 
in the collect ioii of food. 

It oceurred to me on first olrserving the alxive facd wliile I 
was still Unaware of Claparxkles observations on socialist tliat 
an explanation was pi'oba.hly to be found liy snp|)Osing some sort 
of asiexmd reproduction to occur in the sjreeies. The nature of 
this Y'eproduction was imlicated by a ilisi'overy made iluring an 
early exaiiiiiiation of the living material at Depnrt.ure Bay. 

I was surprised to find enierging froin dredged tubes 

very short individuals which diilered consiilerably from the 
normal forms in thie (institution of iJieir bodies. Om* of these 
only measured 6 inm., \vhich is of the iKirnial lengt h. The 
segments of which it was ecmi posed weio ar ran g^^ as follows: - 
Anterior Tegion ...... 8 segments. 

Median ,, 2 . 

Posterior „ 20--30 ,, 

Not only did the anterior region consist of less than the 
noinial nnmher of segments (12), but also there was no segment 
wdth a. modified seta such as occurs in all adults of the species, 
and the peristomial tentacles were represented by minute stumps. 
The number of segments in the median reglon'Svas exceedingly 
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small, blit the segments themselves both here and in the po 5 ?tei‘ior 
region were normally developed, while there could not ])e tlie 
slightest doul:)t but that the anterior region was in pi'ocess of 
regeneration, 

A second individual found at the same time gave another stage 
ill the plienomenoii. It was more nearly the normal size. Tiie 
regions contained the following numbers of segments; — 

Anterior region 11 segments. 

Median „ 5 ,, 

Posterior „ 20-30 „ 

The anterior region thus contained nearly the normal number 
of segments, but it was shorter than usual and the peristomial 
tentacles were less than half the usual length. This seemed a 
second case in which the anterior region was regenerating. 

On I'eturiiiDg to Cambridge, a detailed examination of a large 
amount of material preserved in formalin was made. Tube by 
tube was taiken and slit up, and the length and constitution of 
the three regions noted in all tlie individuals contained therein. 
It was quite clearly shown that living constantly though the 
animals do witlvin the shelter of a tiil:)e, regenerating specimens 
ai'B frequently foiind. From an examination of these it seems 
certain tliat a fiugment of Fkyllochcetojyteriis containing only 
segments of the median and posterior regions easily regenerates 
an entire anterior region. The number of cascvs in which this 
phenomenon has apparently occurred, and the fact that in their 
protected situation regeneration after external injury is an 
xnilikely event, leads me to suppose that these animals have the 
power of a.iitotomy and that it is exercised for the distinct 
purpose of reproduction. 

The tables wliicli follow present the results of the detailed 
examination, of several tubes, each represented l)y a separate 


Table T. 



Constitution of the throe botiy regions. 

Total length 
...of'womn 

' A. ' ^ 

Anterior. 

■ '.l^- "■ ■ 

Median. 

'■ Posterior. ; 

/'No. 1', 


''■'■'■.'■'6 "I'"' 
1 A' 

l‘;3 nun. 

/No-'g".,..:.. 

: 13;; a j"':' " f 

none 

■ ■ ■ ''' ' ' - 

1 ’8 nun. 

No, 3..| 

i_ , _ 1 

Small regeiHU’ating «tuwm, 
1 mm. long; KegmentH 
not sufficiently differ* 
etitiated to ooujit. 

til 

A '':l 
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table. The figures in the columns A, B, and C indicate throiigli” 
out the numbers of segments in the regions referred to. 

In this tube (Table I.) from Departure Buy Nos. 2 and 3 !i|)}>e;u* 
to be complenientary, and represent an iridividuid l}ro]<en in tavo 
in tbe median region. While, however, the niedia.n vS(‘giiieiits of 
No. 3 lia.ve alrea.dy regenerated a short a.n<l iviulifl;ei‘(ad:ia,t(Ml 
region, those of No. 2 have not yet attempted to form a. |)ostorior 
region. The regenerating end of No. 3 is figured in PI. V. 
fig. 12, and it will be seen that a numl:)er of segments hiu*e 
been marked ofif by furrows, but that parapodia and setie have 
not yet developed. The peristomium is indicated by the I'udi- 
nieiitaiy tentacles. It will be noticed that almost the full irundier 
of segments is established at once, and apparently development 
proceeds simultaneously in each of them. 

Table II. 



A. 

Length of A^. 

B. 

0. 

Total length. 

No. 1 ... 

11 

5*5 mm. (B 

10 

12 

2t) mtn. 

No. 2 ... 

9 

4 mm. (1) 

8 

22 

j 

15 mm. 

No. 3... 

12 

2 mm. (1,) 

8 

40 

17*5 mm. 

No. 4- ... 

i 

1 ■ , ■ 1 
■ ■ ^ 

4 mm. (-|) 

4 

28 i 

( + nnmluH* of very J 
small .segments) 

19 mm. 

No. 3 ...1 

,12 

6*0 mm. (yd 

1 u 

,, 

21 mm. 

No.'6...| 12 . 

1 I v__ 

, 3 

1 . 20 

! i 

lOnmi. j 


Another tube from Friday Harbour Table IL) (uiiitiiiiied si.x: 
individuals, all of winch with one exception were w(dl'oleve!o|)ed 
and complete specimens^ It will be semi tlnit wlrile the number 
of Ksegments is more constant in the anterior region Ihan in tb<^ 
other two, its length varies very considerably a, ml bi\Mivs no 
definite relation to the total length of tlie body. In No. 3 
(Plate Y. fig. 13) it is extremely short, although it poss<'ss('s tluj 
usual number of segments, which are of normal width and lutve 
the full development of set®. There is, however, no streiigtlumed 
seta in the fouiHi the peristomial tcntacks are 

about half-grown. ; 

In, thevOtheivindividualsThedengt^^ of ' this U'egion varies .from 
4-6*5, nun. 

Tbe fraction in. this column represents the proportion borne by the length 

of AtO'theTotal.leagthc, 
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A. 

hengni of A. ! B. 

lA ' Total length. 

'No. 1 

'13 

■ a inui. (>;) S 

1 2tl 1 30 vnm. 

No. 2 ... 

! ... j ... 1 13 i 6 ini'11. 

No. 3... 

... 

j a. very small regenerating 
j stump. 

1 22 1 12 mra. 

No. 4 , 

i 

12 

1 5*5 mm. (I) 1 10 

10 24 n nil. 

I No. 5 ... 

12 

! ;■ 

1 6mm. 7 

1 

! 22 ! 

1 + 15 i-ery small 27 mm. 

; si'grnent.s. 


In this colony (also from Friday Harbour) tliere are three 
worms complete anteriorly and two fragments, one of whieli is 
commencing regeneration. Of the tirst-ioentioned, however, 
No. 4 has pi'obably lately suffered the loss of posterior segments, 
as shown by the small numher of those remaining and the 
n\oderate total length. No. 5 is interesting from the possession 
of a tail of very small posteiior segments following others of 
normal size, and these must represent regeueiatioii after 
autotomy. 

From the 00111 } >arative rarity of regenerated tails in antotoniised 
worms, it is evident that the amterior region is re-formed much 
more quickly tlian tlie posterior. With regard to the median 
I’egion, there are two facts wdiicli seem to show that I'egeneration 
of new segments of this type takes place but rarely. These are : 

(1) the great variation in the number of segments (from. 
4 to 14), even in individuals with well-developed anterior and 
posterior regions, and 

(2) the a,l)sence of segments of two different sizes in the 
regiom I have, however, examined one animal alive in its tube 
in which the norma] segments of the median region were 
preceded by a single newly formed segment of similar type, but 
only about half the size of the others. I cannot say ivh ether the 
'anterior region waS' fiilly formed or. not, , 'Gases of regenemtion 
of median segments then do exist, if but rarely. 

, , The' facts. 'incline me to'' siiggest 'that, asexual generation' only, 
occurs siiccessfiilly wdien fragmentation takes place in the median 
region, that regeneration proceeds hoth on the anterior and 
posterior' surfaces of the' plane of, rapture,,',, ho w.ever. ' nma,ll ' a 
number'', of segments are:, left '.on '.one, sjde, ,'but 'that 'these ' median: 
segments'' .usirillY'i’egenera,te,.',antorior,',or 'posterior segments, and 
' ^''PR::oo.',Zoo,ii.',:Boc.---'l 9,IT',. Nor IiX Ci'b' ' 
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on\y segments like tliemseh^es wlieii tlie otlier tAVo regions have 
been completed. 

Fcagiiieiits consisbiiig of segments of tlie posterior region 
jiloue ere, liowever, oceasionally met Avitlp and in oise ease 
(T;il)le III. ]N"o. 3) a minute regenei'ating stump was found. At 
tlie same time there is no evidence tliat complete regeneration 
occurs from abdominal segments alone. 

Another case nmy be mentioned in wliicli a-ntotomy lm<l 
occurred in tlie middle of the anterior region and a numl)er of 
segments of smaller size were superimposed on tlie older 
segments. 

Plate illustrates two w- ell-marked regeneration stages of tlie 
;interior region from individiuds mentioned aliove, and t!te\' 
should fie compared AAotli the individual of normal development 
sliown on the same plate (fig. 14). 

IIegeneration in Qhmtopterus, 

Since the above was written, I have read tlie observations of 
G raviei* on autotomy and regeneration in (Jlubtoptenis ixhrwiH^daVm. 
Wlien an individual is seized by the anterior part of tlie body, or 
wiien it is strongly irritated, rupture takes place between tlie 
lii'st and second segments of the median region --'-this being tlie 
place of least resistance. The anterior fragment can repi’oduce 
all the rest : the posterior has not always been regarded as 
capable of regeneration. But Gra.vier (6) describes and figures a 
posterioi* fragment, collected at Saint Yaa-st-la-Hogvie, wliicli 
carries a regenerated anterior region fully differentiated liut quite 
minute. Gravier’s drawing (^. c. fig. 2, p, 147) reseinbles almost 
exactly those I have given for 7b prolijica. The vvliole aiiterior 
region hardly equals in length a single oi*iginal. segment, but it 
pio.ssesses a buccal funnel and peristouiial tentacles, suid the latend 
border is''’ marked out into segments, 12 conical seta-lx^ariiig 
notopodia being present on each side. Only in the 4th segment 
the special setm are not indicated, and tlu^ peristonii^il ttartacfh^^ 
are unequally developed. Tliere a.re some irregularities, a.lso, in 
tlie notopodia, but, generally speaking, they are of nearly erpial 
development. Only the last segment is nmrkedly sinallei* than 
the rest, which thus appear to be marked oftbiearly sinudtn ueoiisly. 
The total number of segments is 12, while tlie normal iivmdier is 
only 9. Individuals with 12 segments are very exiieptiomil, and 
it is curious to find that in regeneration the iiiauxiniiini nuin her 
of segments should be formed. 

The fii‘st segment of the median region is present, but in a 
veiy rudimentary condition. Note- and neuropodia are visible, 
blit it has obviously been formed after the segments of tlie 
anterior region .y,,^ , ’ 

If Ave summarise the phenomenon so far as it is known in 
'Chmtoptm-m,' it; may be; '.'said (l) :that''' autotomy occurs '^sometimes 
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as tlie result of an unexpected stimulus ; (2) that, following 
aiitotomy, regeneration will take place from the posterior fragment, 
the median region thus giving rise to the whole of the anterior 
region, and after that replacing the missing median segment. 

Tliere is thus a clear resemljlance to the manner of regeneration 
in and also a clear minor distinction, the 

presence of a definite breaking- point in Ghcetopierus and its 
absence in Fhyllochmtopterus. Aiitotomy and a complete type of 
regeneration are thus to some extent charactei-istic of tlie family 
Cha3topterida>. In PhyllochcBtopterus pyi’olifica^ however, the occa- 
sions on which autotomy takes place are so frequent and regular as 
to subserve a definite method of asexual reproduction. But tlie 
nature of the stimuli which cause autotomy, and the question 
whether the phenomenon is in any sense under the control of the 
animal itself, can hardly be approached as 3 mt. 

Some advantage may, I think, be gained by comparing the 
cases of regeneration studied in other Polychseta wuth a differentia- 
tion of regions. Ivanow (8) and other authors have made a vei*}’’ 
thorough examination of these phenomena in the case of the 
Sabellid Spirographis spaUanzanii. Here there are three I'egious : 
the anterior tlhoracic w^iih the prostomium, bearing the enormously 
developed tentacles, and the first three setigerous segments; the 
2 Wsterior thoracic^ consisting of eight or nine following segments ; 
and the abdominal^ with an indefinite number of segments. Only 
such fragments regenerate as consist of abdominal segments or of 
abdominal and thoracic segments. Those containing thoracic 
segments only ahvays disintegrate. In regenerating fragments, 
the hinder end always produces abdominal segments, and the 
anterior end regenerates the prostomium and the three anterior 
thoracic segments. The posterior thorax develops later by the 
inetiimorphosis of the most anterior abdominal segments, a 
striking change taking place in the characters of the parapodia. 
The dorsal uncini are replaced by capillary setm, while in the 
neuropodium tlie ca.pillaiy seta? are replaced b^" uncini. 

A similai* plienomenon has been described by Watson (12) in 
Potamilla reniformis^ another Sabellid. Hei’e, in the regeneration 
of the anterior region from abdominal fragments, the prostomium 
and one new setigerous thoracic segment only are formed as a new 
growth: all the rest of the thoracic segments are formed from 
abdominal segments in which a modification of the parapodia 
like that described above occurs. It is curious that tu'o regions, 
differing from each other so little in morphological characters as 
do the anterior and posterior thoracic regions of Bpirogrgphn^' 
should have such a dissimilar method of re-formation. 

Though my observations on rfigeneration m Pfiylh^^hpstgpteni^ 

* In 1913, at Plymouth, I noticed that of a tubful of Ohpefnpterns had 
been brought in, after being kept on board a fi-awler fpr 20 hours or sOj iiearlj all bad 
autotoraised, as a. result of the unhealthy con^diitions, rupture taking place between 
the first and second' segments'of 'the' median region.- ■ ■ ■ ' ■ . . 
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nre iiiconiplete, it seems proba,l)le that the pheoonieiion here runs 
a very diflerent course. The three regions of the Oimdjopterid 
have '^•QO proba.bIe connection with those of the Ba,l)elli(l, nor is 
there any reason that they should behave in a physi(.>logica.]ly 
similai* iminner. In PhyUoelicetopieriis it seems fairly eertaj’ri, as 
I have pointed out above, tha,t regeneration ta.kes phuje most 
often from fragments containing median as well as posteido!* 
(abdominal) segments, and in all eases tlie full tuimber of 
segments in the anterior region is bmlded otl. But}, while in, 
botli Cluetopterids and Sabellids the anterior region is restored 
by ingeneratioTn in the former family the media, n region is not 
completely re-formed as is the case in the hitter, dljo number of 
segments in the median region is so varialde in number that for 
this and other reasons I am inclined to suppose that regeneration 
does not take place here, or only very slowly, d'here is certainly 
not the slightest evidence, in any regenera, ting individuals wlritdi 
I have exa, mined, of a transformation of the posterior (ahdomi mil) 
segments into median segments, such as cliaracterises the 
Sabrdlids. 

The Possibility of Asexual GENERxVrioN ix I\ p Ictus, 

The case of IPiyllochcetopterm pictu^ desciibed by Orossland lias 
already been mentioned. It wnll be interesting liero to quote 
,some figures winch Orossland gives to show the variability in tiie 
numbers of segments in the anterior (A) and median (B) regions. 
Eight individuals were exa, mined. Tliey a,re indictited by the 
Roman numerals running across the page : — 

I. IL 

A ... 15 10 

B... 7 ' 9 

Here, too, it Avill be seen tliat tlie median region is nmcli mon* 
variable tlian the anterior, the nund:>ers ranging from 5 9 for a 
\'ery small sample of individuals. In view of tliis and the fact 
that the annelid inhabits olustei’s of tubes, the re];iti(>ns of which 
are difficult to make out, I think it is possible tluit asexual 
generation occurs liere too. 


III. 

IV. 

V. 

VI. 

VI I. 


u 

15 

12 

15 

5 

7 

5 

d 

8 


: Miscellaneous Obseevations on the,. Habit's of 
l%ylloGhtHopteri(>s proUfica. 

Owing to the transparency of the tube, in tlie younger colonies 
at least,' it is, possible to see something' of,, the movements of tlie 
worm within. It shifts its position in the tube by tlie alternatci 
relaxation and contraction of the body ; when contraction occurs, 
the set* of,'that'pa,rt'' of the Eocly affected, are 'braced' against; the 
sides of the tube. The setie of the abdomen can ])e definitely 
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used MS orgjuis of progressioi, puslviiig the Miiiiniil tilong. The 
worms CMii thus move with some vapidity, M,nd tliey can a, Iso turn 
witliin tlie tube a.nd even pass each other. ‘Wlien a,t rest they 
generally lie nritli tlie long tentacles projecting from an aperture 
evideid.ly (jiiesting for food. .All tlie inhabitants of the tube may 
not be aJ)le to obtain such a.dvantageous situations, but from 
tlieir activity within the tube it is evident that a frequent inter- 
change of position does take place. The worms do not all, lie the 
same way, so it is diliicnlt to see liow a constant and sufficient 
(drcuhition of water can be ‘maintained through the whole tube* 
Ih'obafrly at times the animal is entirely quiescent and the 
respiratory current interrupted. In all the animals I observed, 
the action of the cilia in tlie dorsal groove aud of the iiotopodia 
of the median region is responsible for a cuirent running poste- 
idorly, which supj.ylies not only oxygen but also food, as in the 
other Cluetopterids. Tin's action is sometimes vigorously supple- 
mented by the undulatory movements of the {ibdonien. This 
energetic action — a plienoinenon often observed, too, in Clmto- 
ptsrtis is possildy necessary for removing olyjectionahle particles 
from the neiglilyonrbood of the body. In F. anglim a, rid to a 
less degree in F. 'proiyica, it ina,y be seen, however, that the 
circidation of water is not always thoroiigli, for large sections of 
the tul>e behind worms are Idocked by fjeeal masses, and this 
may eventually necessitate the abandoiiinent of the old parts and 
extension of tiie colony. 

[ have not observed any individuals beai*ing genital products, 
V>ut this is pi‘obably due to insufficient exam iimt ion, mid I should 
not like to suggest tliat asexual generation has supplanted tlie 
sexual inetliod. Isolated individuals (like those of (JhcHopteriis) 
a 1*6 not able to manufacture fresh tubes in spite of copious secretion 
of mucus, and lunv colonies innst be formed in the first place by 
ai. single individual developed from a fertilised egg, tliough this, 
l>y fragmentation, gives rise to all the inhabitants of tlie colony. 
(Jiapare<le made the interesting observation tliat, in F. soektUs, all 
the worms in a bundle of tubes developed genital products of the 
same sex, irnliimtiiig that they were all derived from a single 
seximlly produced enihryo. 

Home IkuNTS in tub Morphoiaigy of the OiLBTorTERiD.B. 

]ktriatio'n .m Form> of the Noiopodia.- — Behind the anterior 
region of tlie body both notopodium and rieuropodiiim are 
}u*eseiit in the para,podiumi. In nearly all eases the neuropodium 
is stable and retains its character as a double iincinigerous ridge. 
In where the first neuropodium of the inedian 

region is single, there is a slight modification, and in ChMopterus 
the iieuropodia of opposite sides in the Biediaii region are fused 
to ' form a sucker. 

The' notopodium, ; on; 'khe; ;'Otlier''' Imncl, 'i's ■■ very variable, and . ife. 
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111R7 1)0 of .soiiie service to i-iiTaoge tlie (lifferent types in 0. 
tabula),* form - 


A single lobe without sctsn blth and ull siiereediug 

segments. 


f A single seta Most species of F/ij/li(u-Ii(e(api€)'U}i 

A single conical lobe ] in tbe posterior r(‘giou. 

with seta3. 1 

t Several sotie Cfuetnpterus and IFii/lIochrehi- 

■pferiis acieul ///crvov, da pa redd 
in the posterior ri'gioii. 
lianza^iia, 13th and 11t h s«*gnieuts. 


A 


f Fhj/Tlodiad<>pferns, 

bilobed foliaceous [ in tlie median region, 
structure with seve-d Telepsavm, 

Till capillary seta:. 1 all segments behind 
b, the anterior region. 


f A conical or aliform groovt'd struc- 
txire (with several capillary 
j seta;), 

^ (Jheeioplerus^ 1st segment of 
median region. 

median region . 

The two notopo<liM of the seg- 
ment fused to form a fan-lila‘ 
structure. 


Cfiadojderu.s^ segments 3- o of mo 
dial) region. 


The istruetiirnl types can thus be ari*ange<l in a netit series, an<l 
there is some evidence to show the direction in whieli evolution 
lias taken place. Both the conical and tlie foliaceous types arc 
adapted, the one for progression in the tube, tlie otlier i'or the 
respiratory function. But since the median region lias been 
clearl}^ developed from the posterior, and the conical type of 
posterior notopodium is far more widespread than tlie foliaceous 
type (Telepsavits alone), it seems reasonalile to regard the conical 
notopodium as tlie more primitive. In this case, 2''elep8mMS is a- 
specialised form, in which all the jiosterior segments liave de- 
veloped foliaceous notopodia and tlie original type has been lost. 
But though the parapodia are unilobed througlunif the 

body, is not to be i*egarded a.s the primitive foi'in from which 
the Cinetopterids diverged. The absence of scita; from most of tln^ 
posterior notopodia and of long tentacles may surely be I'egardeil 
as secondary. The 13th and 14th segments are so (listinct 
from tlie rest as to almost merit inclusion in a sepai-ate median 
region. 

Tke Ileccclin the C^mtopteruke, 

In the strueture of the head there is also a certain amount of 
variation in the family. The prostom item is in most cases provided 
with eyes, but it is small in all forms and almost surrounded 
by the which forms a collar. In Chmtopten(.8 MKl 

Mesockifjopterus tlm cQ]la.r m m as almost to hide the 

prostomium, while in it is incomplete dorsally 

and shallow, allowing the prostomium to be seen easily. The 
, peiistomium gives rise to a .pair ' of ■■tentacles which" vary greatly, 
'.'ill' length, and in Phj/Uochcetopteriis there 'is also, a 'second pair nf„ 
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st.rnctures wliicli are generally stated to he tentacles. Idiey are 
very small flat organs, lying on each side of the ya'ostoiniiim, and 
generally covering tlie eyes. Cla.parede showed, in the case of 
J\ soclalis, tlmt tliey contained two or three thin capillai'y setan 
This circumstance is easily veritied in, such species as I have 
examined, and it leads me to suggest that we are in error in 
I’ega.rding tliese structures as tentacles. They a,i'e much more 
probably the reduced and modified notopodia of the peristoinial 
segment itself. 

It may be of some advantage to dwell on tliis point at gi'eater 
length. In Annelids the per isiommni is the segment behind the 
pi'ostomium, and it can be generally i^ecognised and homologised 
throngliont the group. This fact is, however, due more to its 
position than to any morphological characters which distingnish 
it from those succeeding, and it is generally recognised as the 
most anterior of tlie trnnk-segments, which has been considerably 
laodilied in connection with tlie mouth. With regar<l to its 
identity witli the other segments of the truiik, Goodrich says : — 

Cai'eful modern lesearches (Yejdovsky, Wilson, etc.) Iia ve shovvn 
that in OligocliaTes tlie perivstoinium ex hildts tlie essential chaiTuv 
ters of a true segment. It develops as a region surrounding the 
mouth, in whicli are formed a, pair of mesoblastie somites which 
become hollowed out to form tlie cniom ; a ganglionic tliiekening 
is produced ventrally, which soon fuses witli tha t of tlie succeeding 
segment; a nephridiiim (head kidney) is developed. In the 

PolycluBtes- in some cases, at. all events, — it lias lieen shown, that 

a pair of somites are formed in the peristomimn. lieconie liollowed 
out, a.nd even give rise to peritoneal funnels. Nepliridia are 
almost invariably develoried in tliis segment. In Pohmliaites, 
moreover, a. pair of lateral appendages are often developed, tliougli 
tliey generally become highly modified. In fact, it becomes 
evident, when we examine tlie development and tlie adult striu*ture 
of tlie peristomium in the various groups of the Annelids, that it 
is really a metaniere strictly comparable to the posterior segments, 
even when much modified owing to its position at the anterior 
end of the animal d' 

In the Byllids, tlie Polynoids, and other gi’oups, the pei'istomiuni 
consists of segment wliiidi hears on eaeli side a dorsal and 
a ventral cirrus. Tliat these are the remains of a typical para- 
podium, in which tlie notopodium and nenropodiuin with their 
setJB have disappeared, is sliown a number of cases amongst 
tlie Polynoids, wbicli could probably be duplicated in other 
families, where the first segment carries not only cini but also 
setiB. In Polynoe exteiiuata, described by Claparede, the peri- 
stornium shows an aciculum and a, couple of setfc. In Fontogenia^ 
Sthenekds^ aiid m Fcthnyra amongst the Palmyridae, the 

peristomium possesses a notopodiiim with several setfc, and only 
differs from the succeeding segments in the absence of neiiropodial 
seke. , . 

'.These: cases eIiow Tliat the penstomiuniTniay .■beA.in;':alm 
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iiiiiiioilified trmik-segnieiit. On the otlier luiiid, it often oi*eui ’0 
that trunk- seg me nts fuse with the peristomium. aiHl tlien h.tse 
their pa, rapodia, with the exception of the dorsal and vefitra.l cirri . 
So that the same process whicli has affectcKi the peristoiidinji ma.y 
iiiodify the succeeding segments in a simila.r wriv. 

The object of this digression is to show tlnat t<he I'etention oi a 
parapodivnu in the peristominin of is l>j no 

means without parallel in other families of lk)ly(dia‘ts, TIh-^ 
constjuicy of the plienonienon makes it of generic value, jituI 
suggests that possiI')]y the rndimeiitary notopodlum lias lOHleF" 
gone a change of function whicli we cannot yet appreciate. 

DEScnrptiON of a xew Bpecies, P. angUca, from J.hn;Tisn Wai’ERvS, 

AXD A (JOMPARLSOX OF THOSE 8pEC 1FS OP I’HE (I'EXUS WnUJli 
FORM TjUIE (JoLONIES. 

PjiYLi.oc'H.ETOPTEiujs AXGLiOA, (PI. VI. ; Textdigs. 9, 10, 1*2.) 

Phyllocluetoptei‘us of moderate size (2-12 cm., in length)^ nn'l/i 
ege-spols. Anterior region icith a imrktble number of segmsnts 
(13-16); a single enlarged seta in each parapod/mni of the 4/i/. 
ne.gnie/nt, Aledlan region also with a variahle niitnlmr of segments 
(11-25). Tubes creeping : often several run. parallel to each- 
other, with short lateral connections. Afore than one individual in 
the same sgstern of tubes. 

Locallti/. English Channel. 

I obtained tins species in Maivli of tlie preseiit yeai* (191 3), 
while working at the laboratory of the Marine Biological Associui- 
tioii at Plymouth. Tubs of Cfi-adopterus-tn]>Bswe\a^ brought in 
from trawlers, apparently obtained from an area, a, little south of 
the Eddystone. Attached to the Ch(e.toptern.s-tiihes were nimibers 
of other very slender tubes, often arranged in parallel bundles. 
{Sometimes they were embedded in the substance of tlie larger 
tube, at other times they were entii'ely surrounded by large 
colonies of A leyonmm.^ so tlia.t it seems tha.t the ccuniniinities of 
Phiflochaitopterm anglica are of comptiru.tivrdy long standing. 

in the character of its colonies 'this s|)ecies seems to be inter- 
mediate between I\ socialis wlu\ P, prolijica, and it will be 
profitable to ma.ke a definite comparison 

(1) In F. pmoUfica (PL lY.) the colony is usually enritained in 
a single, long, stolon-like tube (sometimes l)ifnr(^a.ting) with a 
nural:)er of veiy short branches communicating with tlie exterior, 
and consists of a eomparatively hmge number of small individuals 
wliich reproduce aseximlly with rapidity (at least in the sniomer), 

(2) In Pi the colony seems to occupy a large ruimber 

of parallel and adherent tubes, the communication betw'een which 
can only be made out with great diiiculty. In each mass of 
tubes; the individuals .are, however, of the same-sex, A single 
tube contaiii.s two or three inclividiTalg./ 

(3) In P. anglica (PL YI, figs. 15, 16) the colony is likewise 
contained in a number of tubes, which tend to riui parallel, but 
•are Amt, as 'a. rule, adherent* f 'The openrmture of tlie- colony leaves: 
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no l»iit doubt tliat the tubes a.ve couneeted, ITsually each con- 
stitiieiit tube contains a single individual longer than those of 
it prolijica. Small subsidiary apertures niaj ])e pbiced at the end 
of brancblets of the main tube, as in P. prolijica. 

Idiese distinctions which I have attempted to dianv may, on 
further exa.inination of the genus, prove to l)e insufficiently 
grounded. I feel quite certain, however, that it pYolifica in the 
N.E. Pacific does not usually form the dense colonies charac- 
teristic of it socudls, nor do connected tubes rim jiarallel as in 
F. anglica. 

It is possilile, too, tha,t these three speides differ in the extent 
to whicli asexual i/eproduction is developed in each. In particular, 
it ina,y be mentioned tba.t P. 2>YoliJica is the only s|.)ecies in Avhicli 
jisexual reproduction was found to Ise proceeding a.t tbe moment 
of discovery.'^' In P. angliea I was not successful in finding any 
example wliicli showed signs of recent I'egenei’Jition. It is 
pi‘ol)a.ble tliat this phenomen takes |)la,ce latei* in tlie year tlmn 
tlie time when my specimens were collected, but 1 incline to 
iielieve that autotomy and regeneration a.re nevei* so frequent as 
in P. prolifica., a circumstance whicIi accounts foi* the smallei 
nuiiiber of individuals contained in mnch longer tubes. 

In tbe morpliologieal cbai'aeters of the aniimds tlieinselves, I 
must confess to a. considerable difficulty in distinguishing between 
these tliree species. Mr. Orossland 1ms pointed out tliat some 
species of FhyUochceiopterus are easily i*ecogniserl by definite 
c.iiaracters, like the number of modified setm in the notopodiiiin of 
the fourth setigerous segment, the presence or absence of eye- 
spots, and the number of setai in the notopodium of tlie 
posterior region ((. 1 ), as well as the cliaracter of the tubes. In all 
four species, wbicli Im.ve developed asexual rejiroduction, eye-spots 
are present, a single strengthened seta is usually found in the 
notopodium of the fourtli segment and a single seta in each 
notopodium of region C, wliile the tubes tliey inlmbit ai*e 
creeping and branched. It seems to me tha.t there is sufficient 
differenee lietween the forms here described to |)reserve tliem as 
distinct species, tliough they must, from their morphological 
(‘.liaracters, as well as from their manner of life and I’eprodiiction, 
he classed as very nearly X’elated, There are, moreover, differences 
in tlie size, the number of segments in the several regions of the 
bo<ly, and in the shape of the pi'ostomium and peristoniium 
which help to supplement the biological peculiarities which I 
have Indicated above, 

Cowparimn of the external Morphology of those Spmcies of; 

Phyllochwio’pteiViXH tvhieh form Trtie Chlonies. 

(1) The Trosiomwiim and Feriatomium.- In P. tf.wgfeg the 

prostomium (text-fig. 9) is rather broad, tliough small, and its 
borders are ttiarked by a line of dark pigment. The eyes are 
placed on the extreme vside of the head> and are overlapped and 

^ Tliiisxvas m the tiumiitef (Maj-Julv). 
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liidden by the pevistoinial appendages, wliicdi a, re Iiere 
5 ind slender objects. The peristomium fornis a ’\\TdlHi(ne]o[ied 
fimnel. In P. proUfwa, on the other Irrnd, tiiougli I 
examined a large number of individuals, I liave experienced 
considerable diiiiculty in inaldng out tlie relations of the pYo- 
and peristomium. I think it is possible to say that tihe pro™ 
stomium is smaller, and less definite than in J\ an{/liea, Jind tdad; 
the peristoinial appendages are quite minute, and do not covm- 
the eyes. The peristoinial funnel is complete. 

I have been able to examine two of the species described by 
Mr. Orossland, and preserved in the Museum of Zoology at 
Oanibridge, to test the variation which occurs in the dilFerent 
species of Phyllocluetopteriis. In P. elioti from Za.nzibar tln^ 
peristoinial appendages are comparatively lai'ge a,iid delinite 
structures, though they do not cover the eyes, the prostomiinn 
is much better developed tlian in I\ miglka and prolijk^ 
but tlie peristoinial funnel completes little more tlian a. semicircle 
(Crossland, 2, pi. xiv. fig. 1), 

Text-figure 9. 



Nnjlloch<etoptenis anpUca. 

Dorsal view of lieail aiul anterior segiueiits. 

In P. also from tlie neighbourhood of Zanzihar, the 

prostoniium is rather large and fleshy, and the peristomium does 
not form a funnel but a conical elevation, divided licliiml l>y a. 
median groove; the mouth is a small slitdike aperture. In 
another .species P. adcidk/fmis described !>y Orosslsuid, tin? 
peristomium is very muchi*educe<l, fo;nningac()ne with a ronodiMl 
mouth. The prostomium is small, but definite. 

From the small series of species here examined, I have 
ventured to draw some conclusions. The prostomium is alwa 3 ^s 
a very definite organ, except in a species like P. prolifica^ wlie're 
the peristomiaJ collar is quite complete. Tlie peristomium, 
however, varies a good deal. In P. pictus and acicuUgerus it is 
small and rudimentary, while in other forms it is developed into a. 
funnel— markedly incomplete, for instance, in P. dioii, less 
so in P, anglka. With the completion of the peristomial 
funnel in Mesoclmtopterm taylori aml\OAad>opkrm\we hB,ve the 
suppression of the prostomium and the complete disappearance 
of the peristomial appendages. I think that the conical pm-i~ 
stomium iS' primitive.. and .'that The:form.ation'of ; the peristomial 
funnel is. a direct adaptation ..to mici'ophagoiiS' habits. ' 
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(2) The Setce . — A good deal of time has been vSpent in 
endeavouring to fix the value of the riotopodial setsB of tlie 
anterior region as a basis of classification. It must, however, be 
stated tha.t the results of this enquiiy are entii'ely negative. The 
■v^ariation in the shape of the setfe is almost endless, and seems to 
occur indiscriminately in species and individual. The dorsalmost 
set^e in eacli parapodium are neai‘ly always lanceolate aiid 
symmetrical. Individual variations occur even here in the 


Text-figure 10. 



l^hyUocJuetopieriis anylica^ 

Series of ootoijodittl setae from anterior region. 


length and tldckness of the head, and substantial modification in 
the more ventral setae. The following rough classification of types 
of modification may be given as indicating the range of 
variation : — . 

I. Shortening of the head, which remains symmetrical (text- 
fig. 10,;A,B). y 

II. An increasing asymmetry of the head. 

(a) The head remains long and is drawn out into a 
long asymmetrical tip (text-fig. 10, C, D).^ ^ ^ ^ ^ 

(5) The head is much shortened, with a short tip and a 
hroad.edge (text-fig. , 1.0, ^ 



988 


MU. F. A. rOTTS OX 


Minor varintiorus are found, according to MdicfJier tlie sides of 
tlie liead aa;e eiirved or straight, to the degree of ati-enuation a,nd 
curvature of the tip. 

In none of the species which have been described liitheidsj 
has a full examination of the notopodial sel.'c lieeii made. Huc-h 
iigures and notes as are given are of little value, then, in fixing 
the species ; but they show, I think, tfiat the same vjiriations 
which occur in P. prolijim and mujUca occur in rdl. I ]m\'e been 
able to compai*e these with the actual specimens of 'P. €liiparedr.h 
pictus.iMidi elioii described by Crossland, and tins oxaminat-ion 
supports my conclusion tha,t the notopodiaJ setw are too variable 
to base specific characters upon. 


Text- figure 1 1 . 



Phijllo cJtcEto^Herm prolijiva. Enlarged setie rroin Itli segeiat. 


Tlie specially modified setm in the fourth segruernt a-re always 
figured in descriptions' of species, and their coiifigiiration is 
sometimes considered to be of diagnostic vaJue. dliero is, without 
doubt, a recognisable type for each genus of the 01ueto|)tends, 
but tlie modifications of this are so many, varying even in the 
same individual, that I find it impossible to p’-egard the shape 
of the seta as in any way a specific feature. In a, II species of 
FhpUochmtopienis^ the seta appears to end in a bliuit elliptical 
crown. One or both of the sides of this are raised into a cuspa,te 
ridge, one ridge being generally higher than the other. The 
number of cusps is highly variable, and so is their development. 
Thus in P. there are on the higliest 

side 3, 4, or 5 cuspsy and generally the cusps ha, ve a fairly e(:|ua,i 
■development. In some cases, however, like text-fig. :I1,,„C‘ one or 
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more of tlie cusps are of greatly increased size. Tlie lower side 
of the crown is usnaJly smooth or slightly creniilated. 

In P. migUca the setae are often very similar to those of 
P. prolijim. Two setae are here figured to show the extent 
of the v'ariation in number and size of cusps. In one of them 
(text-fig. 1 2, A) there are only two cusps, one of wliicli is very 
large. In the other (text-hg. 12, B) the appearance of a cuspate 
lower boi’der will lie noticed. 


Text-iigure 12. 




/ 


B 


J^Jii/lJoch fop ter us a uglica . 

Eiiiari^ed setie from Ith segment of two individuals, 


Idle figure which Orossland has given of 7A pietus shows an 
enlarged seta of a type different from any which 1 have described 
for F. prolijim and anglica. In text-tig. 13,0, liowever, I have 
drawn anotlier seta from the 4th parapodium of a P. picPm 
collected liy Orossland, and I think, it will be seen to be easily 
derived from the seta shown in text-hg, 12, A {P. aM.glim). 
The cns])s on the lower border are better developed in the first, 
l)iit otherwise the two are strongly similar. The bulging shaft 
of the seta, mentioned by Orossland is shown filso in my 
mounted specimen, but I have observed similar plienomena in 
P. prolijica, 

P, elioti is anotlier species which from the published description 
appears to have a veiy definite type of strengthened seta. I 
mounted two or three seta from Orossland’s specimen, and one of 
these (text-lig. 13, B)i agreed fairly well with his figure. On the 
upper side tlie two external cusps are greatly enlaiged, conti’asting 
with the two small intermediate cusps (not seen at all in Oross-^ 
land’s figure). But another sefei, (text-fig. 13, A) showed an 
oblique crown vvith sinall equal cusps, like the usual type of 
PPprvll/krfetQ, 

' j't is ^•ery prola'ilile th'at tlie averdge;seta:of n'.specd'es is'ilife 
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from that of another species, but the point I wish to eniihri.sise 
is that the set® of tlie fourth parapodiuin vary grea,tiy, ;iml a 
statement as to their character can only be made after ex;:unin;:ition 
of a large series of individuals. It has been sliown in the 
j>receding part of this section that the other setfo of tlie ;xiiterioi' 
region are always va,riable, and it would Ijave l»<'en ratlmi- 
surprising if those modilied setae which a.re found in iilie foiirih 
parapodium liad been found to belong to types llxed for each 
species. 

Text- figure 13, 



A, B. PJn/llaehMopteriis clioti. C. I\ pietits. 


Enlarged set® from 4th segment. 


Pome Remarks on the Genera and 

FhylUc}mt(ypU7*%ii. 

Until 1856 Glmtoptenis was the only meinlxn.* of tlie family 
known, but in that year Michael Bars (10 a) dcvscribed the 
genus Spiocketopteriis to include a species iypiea) from 
Norwegian waters, which differed from Ohmkyptsrm in 
long peristomkl tentacles. In 1863, Grube (7) instituted a third 
genus, PhyllochcBtopterus, for a worm from the Adriatic. But the 
two fpians are undoubtedly similar, and de Quatrefages, in his 
‘ Histoire des Anneles/ goes so far as to include Grube’s polycliiBt, 
in the earlier gen 

SpiochcetopteAms typica was descrihed as living in a jointed 
transparent tube. It has long peristomial tentacles, but a. pair of 
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pei'i.stomial appendages was not observed. There are three well- 
diftereutiateii regions, the median of which contains two segments 
with bifid foliaceous notopodia, exactly like tliose described in all 
species of There is only one strongly modified 

seta in the 4th segment. In the posterior region there is a 
bundle of fine sette in the notopodium, but the neiiropodiiim is 
stated to be witlioiit nncini, 

P]iylloGhcetopte7ms gracilis, as originally described by Gruhe, 
possesses ;r paii* of sliort peristornial tentacles. It is possible 
tlmt ill the cases examined the greater part had been broken ofi:', 
l)ut Grube tliinks tiiis w^as unlikely. Or tiiey may really be I'ery 
long peristornial appendages, the tentacles being entirels^ lost. 
The obsei'vations are quite inadequate on this impoi'tant point. 

Tlie 4th segment of the anterior region appears to have more 
than one strengthened seta on each side, though the number is 
not actually given. There are two segments liere also in the 
median region, and tliey are similar in form to those of Spio- 
chceiopterus, Tlie posterior region contains segments, the noto- 
podia of wdiieh each contains more than one seta ; but Grube 
expresses himself as un(;ertain whether tlie neuropodiuiu 
contains uncini or not. 

Neither of these forms has ever been rediscovered so far 
as I know, and so tliese descriptions remain still inadequate 
and nncoi'rected. But as they stand, I share the opinion of 
de Quati'efages concerning them, that no sufficient cause is shown 
for placing the Adriatic form in a separate genus. The differ- 
ences of the tentacles might be explained as errors of description, 
and the variation of number of strengthened setaa in the 4th 
segment is unimportant. Tlie presence or absence of nncini in 
the neviropodium of the posterior segments is a moot point in 
both, but it is probalily their extremely small size winch enaliied 
tliem to escape detection. 

The next question wliich arises is whether tliese two forms are 
simila.r to tliose better-known Kspecies which are grouped to-day 
under tlie genus Plqillo(Pi>cBtopUriis, For tliat genus is charac- 
terised by tlie possession of a, pair of peristornial a.ppendageB, as w’ell 
as the long tentacles, and tliey may possibly liave been overlooked 
hy 8ars and Grube in their respective discoveries. The numbers 
of enlarged setai in the 4th segment and in the notopodium of 
tlie posterior segments and that of the segments in the median 
region are not definite generic characters. The structure of the 
segments of the median region of these twm forms is identical 
witli the type usually associated vfiih PhyllocPmtopterm. It is 
liowever, I think, a matter of some importance that these two 
early forms should he rediscovered and their position more 
accurately defined. Fomthe present, the generic lyrrme Phyllo- 
"chmUqMfus must certainly foe retained, and I trust it will not foe 
necessary to go back to the older genus SpiochMopter%isP " But 
in the table of the Ohyetopterids which is given by Cimsknd he 
incl iides Spioclm^^ as-distinct' front PhyilochHopterm tli rough 
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its single pair of tentacles. I should like to point out that lK:)i,h 
genera were originally described as possessing only a. single pair 
of peristoinia.l processes, and that we are not in a posilaoii to 
(‘ori’ect t]u3 des<rription of tlie type-spe<aes. 
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EXPLANATION OE THE PLATES. 

Lettering. 

ci.s. Proximal and p.s. distal naif of posterior segments. 
cil.gr. Ciliated groove and enl. enlargements of the same to form accessory 
feeding organs. 

d. Dorsal lengthened set;e of notopodium. 
fr. The frilled borders of the median region. 

(/?. Glaiidalar epithelium of dorsal surface. 
lab. T’he two ventral lips of the mouth. 

7icw\ Neuropodiiiin. 

7ieui\'^ The undivided neuropodiiiin of the first segment of the median region. 
neur.^, mur? The double neiiropodia of the second and third regions. 
not. Notopodium. 

not.^, uotJ^ Notopodia of segments in median region. 

2Jer. Peristomial collar. 
pi. Ventral plastron of anterior region. 
pro. Prostoniium. 

si.t; Stumps of peristomial tentacle. 
t. Peristomial tentacle. 

w. Prolongation of the ventral pla.stron into median region. 

Plate L 

3fesociBtopte7*tis taglori^ sp. n. Departure Bay, B.C. 

Fig. 1. Dorsal view, comprising the anterior and median regions wdth the first 
segments of the posterior region. 

2. Lateral view of same to show dorsal approximation of the borders {fr.) of 

the median segments, etc. 

3. View of liead from above to show the prostoniium completely surrounded 

by the peristomium, and the slit-like mouth bordered by two ventral 
lips. 

(All three figures are drawn about twice the natural size.) 

Plate IL 

IXesocluetopteriis ynimita, sp. n. Cape Verde Is, 

Pig. 4. Dorsal view showing the well -developed prostomium, continuous ciliated 
groove, absence of frilled borders to median region, etc. X 20, 

Plate III. 

Mesockmtopterus. 

Fig. 5. Ventral view of Jf. tagloi'% to show end of anterior and beginning of 
median region. X d. 

6. Lateral view of posterior region in Jf. X 3.^ 

7. Lateral view of end of median and beginning of posterior regions in 

If. minuta. X IB. 

8. Hinder segments of posterior region in Jf. wimffer, X 10. 

9. Anterior view of a punipodium in the anterior region of M, taglori. 

. .Plate IV. ■ ■ . 

LligUochmtoptems proUfica^ sp. n. 

Fig, 10. A colony containing three adult worms, two of wdiich (A, B) have just 
separated otf portions (A', IP) of the posterior region. The rounded 
original end of the tube is seen at I). 

Departure Bay, British Columbia. Natural size. 

11. A colony containing at least three adult worms. ^ This shows two important 
lateral branches and a large humber of short bTanches bearing 
apertures. That part of the system represeuted wdth close shading is the 
older, the tube-walls being opaque, and that wnth distinct annulations is 
newer, the transparent wmlls showing the worms within, (Two of these 
wmnns which almost touch each other, lie in opposite directions.) 

San Juan Archipelago, Washington. Natural size. 

(In both figures, the anterior and median regions of the worm are shown dotted, 
the i>osteriar region very dark* The tentacles are omitted.) 

;.pEOO. ZOOL.: So;C.-^'l;91 4, ^ MT: 
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Pt.VTK V. 

ThifUoohe&to^nei'u-s proUJicd. 

A .svM'ies of three iii(lividu«]si showing: the stages in tlio regeneration of the auterioi* 
region hy a posterior fragineut eontuiuing segments of the median and posteiha- 
regions. 

Fig. 12. Beginning of regeneration : anterior region represented by a tiny stumi). 

Segmentation is indicated by the superticial folds, and the peristoniial 
tentacles are seen as two apical outgrowtlis. 

13. Anterior region is almost complete, hat still very small; peristoinial 
tentacles short and fourth segment without enlarged setan 
14 Adult worm with fully formed anterior region. Tentaeles completidy 
developed. The whole of the posteriori region is not shown. 


PniLTE VI. 

Th^lloohwtopterus am/lim, sp. n. 

Fig. 15. A colony containing two fully developed worms. It consists of two 
parallel tubes with slmrt connection. One tube shows the rounded 
original end. Natural size. 

16. A colony consisting of several parallel connecteil tube.s, in part adherent to 
each other. Only one worm was found inhabiting it. Natural size, 

(In both figures, tliii anterior and mediav. regions of the worm are shown dotted, 
the ])osterior region, black. The tentacles are shown. The tidies whore tliey 
are transparent are shown unshaded, where opaque darkly shaded.) 





OiN- A HEW FOSSIL llEPTILE, 


995 


52. Broomia perplez'a, gen. et sp. n., a Fossil Reptile Eroin 
South Africa. By D. M. S. Wat«oh,. M.Sc., F.Z.S.> 
Lecturer on Vertebrate I’aheoiitology in Uniyersity 
College, London. 

[Received Jmie 3, 1914; Read HTovember 24, 1914. j 
(Plate VI.^ and Text-figures 1-5.) 
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Comparison with other groups of Reptiles 1003 

General conclusions I(j09 


Whilst collecting on tlie farm Hottentots Rivieiv Field Cor- 
netcy Gouph No. 3, District Beaufort West, Gape Province, from 
the Farimcmms zone, I was given a lump of the ordinary 
quartzitic sandstone of that horizon showing an extremely sharp 
im pression of a small lizard dike reptile. By caref ul d e vel opiii ent 
I exposed a perfectly preserved carpus and tarsus wnth the actual 
bone well preserved, and the specimen now allows of a very 
complete aec.oimt of the animars structure, 

' , skull is represented only by an exquisitely sliarp 

impression of tbe buccal surface of the palate, .srpieezes from 
wiukdi show its structure witli pcudect clearness. 

The basioceipital is not definitely visible, but it may be 
represented by a rather faint impression behind tlie bsisisphenoid ; 
it is, how^ever, eqimllj probable that this represents the atlas. 

The Imsispheiioid is very broad, the lower surface i.s shallowly 
concave, the lateral borders being raised into low, sharp-edged 
ridges which slightly separate posteriorly and end in ill nrua-ked 
tubera.. Antorimly the l)ono bears two well-marktd Imsipterygtiid 
pi‘oc('sses which, so fai* from projecting downwards, lie above the 
general level of the lower surface of the hone; they are directed 


forwai’ds, and their fiat articulating surfaces are nearly at rjghT> 
angles to the length of the skull. Between these processes tlie . 
parasphenoid projects forward as ,a ,very narrow rostrum of 
considerable length ; where it joins the basisphenoid it separates 
distinct grooves on each aide,of 'the rQiddleJine which lead from 
tlie palate into the skull Th^re is some evidence that the 
parasphenoid terminated behind m a, diamond-shaped expansion ^ 
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The pterygoid articulates by a penduncuL-ite i:‘a,(‘et witli tlie 
btisipterygoirl process ; beliind this tlie posterior ramus I'liiis bjick 
to tlie qiia.tli*ate. It is shown in tlie specimen as a veiy na.rrow 
stri|), Imt in front tliere are appearances wliiel) suggest tha,t tlie 
pa.rt visible^ is reallly only a narrow rib on tlie lowei* surface oi a 
ittiich broader bone, as in Captorlihius, In front tlie |)tervgoi<l is 
not veiy clearly clistingiusha-ble from the palatine and ecto- 
pterygoid. It bears tliree raised lidges, each covered with a 
granulation of very small, closely-set teeth ; tlie posterior ridge is 

Text-figure 1. 



Ifroomta pcrrplcMt. Hestoration of palatt*. X 

Basisplienuid ; Jw., Jugal; Jf.r., Maxilla ; P«/., I'alatitie; VarMp,^ Farn- 
spheiund ; Preiuaxillu ; iV.1% IhaoHiiiiinn Feaygoid ; Q«,, 

Quadrate ; Qa.Jk, Quadratojugul ; Pr., Trans vme. 

short, directed nearly laterally, and has only a sing] seritss of 
teeth; the second ridge is leather longer, directed forwm-d, and 
hears two irregular rows of denticles; the third ridge forms the 
inner inargin of the bon and runs forward as far as the specimen 
allows it to be seexi ; this ridge is covered with a large numbm* of 
irregular rows of teeth, so that it forms a closely-set grjunilar 
area. The surface of the bone between the dentigerous ridgf^s is 
depressed and between the two anterior ridges has a few small 
scattered teeth. There is a distinct process applied to tlu^ innm' 
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side of the lower jaw, not inncb depressed, and apparently formed 
partly by tlie ectopteiygoid, wliicli bears no teeth. In this region 
there are two small depressions which may be foramina. 

A very remai-kable feature is the very large size of the inter- 
pterygoid vacuity ; it is probable that the pterygoids do not meet. 

The palatine is a bone which bears a single dentigerous ridge 
directly continuing the middle one on the pterygoid ; where tlie 
two bones meet there is a small gap with no teeth ; the anterior 
end of the palatine seems to show a natural border at the back of 
the internal nares. 

The nmxilla is not well shown, but in its aiiteiior portion 
bears a single row of very closely-set teeth which are wider fi'om 
side to side than they are long; posteriorly the teeth are small, 
separated, and circular. The maxillary teeth seem to be the- 
codont, and are very short and blunt, being directly apposed to 
those of the lower jaw. 

The c|uaclrate is shown on the left side as a rather thick plate 
curved laterally, so that its inner border comes into contact with 
the front face of tlie posterior ramus of the pterygoid, and its- 
thin outer border forms part of the outer side of tlie skull. 

Lying to the outside of the quadrate, but with its thin posterior 
border within that bone, is seen the lower edge of a bone which is 
very short aiitero-posteriorly. This bone can only be a quadrato- 
jugal or a squamosal. Tightly applied to tlie outer surface of 
this bone is the extreme tip of another, which might be a 
squamosal if tlie other be a quadratojugal. 

On the same side, lying in close relation to the posterior end of 
the maxilla, is an L-shaped bone which can only be the jugal ; itvS 
border all round seems to lie a natui'al one. From its curvature 
it is cei'tain tliat the long limb cannot liave reacdied back to the 
quadratojugal, l:mt formed the back of the orliit, which must 
have lieen very large. As tlie squamosal and quadratojugal are 
in their natural position and tlie jugal is displa, ced, it seems 
certain that there was no lower temporal arcade and tliat the 
temporal region hvas cut aavay from below, as in lizards. 

The lower jaw is iu place and the left side of the palate is 
perfectly preserved, so that there -is -110 difficulty , in making 'a, 
restoration of", tlie palate.’ In such ■ a ^resto^a,tiorr the, ' pointed' 
shape and w.idth of the skull are -very noticeable,, as. are .the 
enoririous interpterygoid 'vacuity and the,fact,'tha 4 y the. a.rticular, 
region of' the ■q'uadra.te lies far' in. advance of 'the basioceipital. ' 

ITie lower jaw of the right side is perfectly preserved and fairly 
well exposed. There is a small splenml entering the symphysis 
and overlapping the angular behind ; the rather larger dentary 
overlaps the outer side of the same bone* The angnlur is a lavire 
boat-sliaped bone forming the bottom of the jaw behind. The 
Bunmgukr and articular are not exposed, but on the left side a 
short, higli, very lizard-like coronoid process lies outside the 
pterygo-traiisveiNse pi'oceKSs, 

Tiie two rami are only loosely connected in front. 
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Veriehral eoltnnn, Tlie anterior vertelo'je are not knowin 

liayirig been in tlie other side of the block, wldfli was not 
recorered. The wdiole skeletoji lies in position, so tiia;t from 
measiireiiients it is possible to obtain tlie lengtli of tJie missing 
part; if, as seems most probalde,, the anterior v'ertehrce 
the saane length as tliose behind tliem, eight are missing, gi\'ing‘ 
a. total of t went}' -four presacrals. All the prt.'safO'rds pntsctm’od 
are iinicli alike in form and size. The centrinn is small, "with a 
wide lionrgiass-sliaped notochordal cana.1 running throiigli it; it 
is expanded at the articular ends and somewhat constri(d:;ed in 
the middle ; l.'he lower surface is rounded hut sligiitiy ihittened. 
The ai'clies are eery wide and the neural canal enornious, iimch 
wider than it is high. Tlie last presa.era.l gi\'es satisfactory 
evidence tliat tdie zygapophysiai a.rtien]ating surfaces were tlat 
and placed horizontaHy ; the anterior zyga{)(a|;)hyscs only project 
very slightly, if at all, in front of tlie ccntrinn. The transverse 
process best seen in the 12th and Kith presacrals is short, and 
extends from a point on the arch near or on tlie neiirocfantrai 
suture up to the process wliieli suj.iports tlie iirezA-gapophysis, Iniii 
tlie articular facet for the rib begins some distama* beliind its 
anterior end. dTiere are intercentra throiigliont tlie column 
except between the' sacrals. ddierc are t.wo sn.(a’ais of tlie saine 
length as the presacrals; tlieir centra are, however, more robust, 
and luive a, very pronounced carination of tlve lower suj‘face. 
Tlie sacral ribs are largely attached to the centra.. 

The iirst five caudal vertebrap, wliich alone are preserved, are of 
the same length as the sacrals, but the centra are constricted anti 
rapidly lose the carination of the sacrals : tliere are apparently 
intereentra between the first and second and all succeeding caiidals, 
but at what point these take tlie character of Inenial arches is 
not shown, although that between the 4th and htli is ti elievrou 
bone. 

■ Eibs .' — The presacral ribs are all single-headed, liolospondyloiis ; 
their a.rticular end is somewhat swollen but is not very bi’oad, as 
it is in Dicymdon for example. / 'The 'libs' are hmg, ' considerably 
curved, qiiite slender, and ribbed in front. 

The. anterior" sacral rib is short and strong; it has a. large fiat 
surface 'for the ilium, and arises from the, 'conjoint centrum a,n'd 
"neural arch, ratlrer 'fa-r forward .''Tlie "posterior rib .is longer, bt'it' 

' perlmps . not so strong as' the ■. 'anterior ; it " has a very " "large 
y articulation with the il in m, and ■■its. distal end i^s in .contact, with 
■that of "the first s.acral rib. 

The caudal ribs of the first four vertebiw are long simpl<‘ 
processes fused on to the body of the vertelme. 

There are faint tra.ces"'of ■ab'd'OB'iina] 'iib.s.,' 

Pectoral Girdle , — Tlie pectoral girdle is in position, and so far as 
it is shown very well preserved. 

The interclavicle is a large bone wnth a.rhomboi dal liea.d produced 
at the lateral angles into short processes, and with a very long 
na.rrrnv stem. The head lias its front edges bevelled oh' and 
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recessed for tbe clavicles, aiicl tlie* under surface of tbe stem is 
also recessed, a,ppai*eiitly for tlie inner Loixlers of the coi-aeoids. 
This implies that the interclavicle lara-ely lay al::ove the coracoids, 
a feature only paraholcd by tlie Plesiosaurs. The evidence for 
this curious {;t:rra;ngeinent is vx-ry inucli strengtlieiied by the fact 
that the stem is brohen, and the lower part with the right 
coracoid undeidying it is ]U'essed up, ivliilst ttie left coiucoid 
retains its na-turaJ position in relation to tlie anterior end of the 
intercla.vicle. 

The lower end of the left clavicle is well preserxxnl; it is rather 
wide and thick, lies along the anterior border of the liead of the 
iiitei'cla vide, and slio^vs a very feeble scidpturing of pits and 
grooves, ddie coracoid and >scapula of each side are fused 
together, and only tlie lower jiart of the joint-bone is exposed. 
Tiie coracoid is a large Tat tisli hone with curved hiorders; it bears 
a, strong process which caiavies the lower and |)osterior part 
of the glenoid cavity, behind which tlm bone is continued for some 
dista.iice. dlhei’e is a small, oval, coracoid foramen in the gi-oove 
which continues tlie glenoid cavity forward. There is a powerful 
rounded snpraglenoid process lairne by the scapula^ and some 
slig’lit evidence of a glenoid foi‘a.rnen, Tlie right scapulo-coi'acoid 
shows tlmt tlie wdiole bone forms about a. qmulraiit of a circle. 
There is no reason to sujipose tluit more than a. single coracoidal 
element uxas present; this being no doubt, as 'Willistou believes, 
the anterior of tbe twx) of the Cotylosaiir shoulder-girdle. 

limb .- — 'Fhe u|jper part of the right limner us is showm 
from, below ; the left liumerus is Ixidly exposed, l.mt sliows the 
lengtlrof the bone arid something of its distal end. dJTie bone is 
very slender ; it is slightly expanded at botli ends, and no doubt 
somewhat twisted. The head is not widl exposed ; there -is a 
shoi’t but relatively powerful radial cresti u hicli ratiier rapidly 
subsides on to tln3 sliaft. Of the distal end, all tlmt can be suid 
is that it is excarptioiially well ossih and iinished, with around 
condyle for the radius, facing at riglit angles to the shaft, and a 
facet for the sigmoidal fossa of the ulna at the end. 

Thcr radius is a long vslender bone slightly expanded at the 
ends, ^riie idua, is a slemler bone, vvith the upper end thickened 
and produced into a very prouounccxl olecranon process. 

. Altliougli the carpus is only a centimetre sepia re its strueture 
is shown ' with diagrammataTy clearness 'on the right side,, 'where ,, 
it is (‘xposed on its palmar aspect and has the actual hone well 
.p,reser,ved,, , 

1’horo ai‘e three la.rge proxinnd carpals, and a- sliglit suggestion 
of a snml i pisiform lying a little removed on the ulnar side. There 
are tlnx^o centralia which completely separate the ]u*oximal and 
distal rows of the carptiS. The most ulnar of tliese is veiy small, 
articulates with the ulna, re, median centrale, and fourtii distjd 
cai'paL The median central^ is one of the laigest bones of tlie 
wrist, articulates wdth the ulnare, intermedium, radiale, radial 
eentrale, third and fourth dii&tal eai'pals, and the ulnar ceutrale. 
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The radial centrale is a large bone articulating with the radiale, 
median centrale, and the first three distal carpalia. There are 
five distal carpals, all except the fifth being large l)ones in 
mutual contact. Idie fifth is a smaller bone, forming only part 
of the support of the fifth metacarpal. Tlie carpus as a wliole is 
remarka!)le for its tliorough ossification and the accuracy of fit of 
its elements. 

Text-figure 2. 



JBroomiaperplem. 

Outliiie drawing: of right carpus and maiuis as preserved. 

J2. Radius. U. Ulna. X 2 approx. 

Hum ,’ — Neither ilium is quite complete, but the two supple- 
ment one another so as to give a good ' idea of the whole bone* 
There is no preaceta-bular projection, the blade of the bone ex- 
tending upwards and backwwds from the strong process wliich 
projects over the acetahulum. The outer surface of the bone 
has a strong ridge" running horixon tally across it, and the' upper 
end shows a faint grooving for muscle-insertion. 

The pubis and ischium cannot be exposed. 

The left femur is only shown in sectionybut the right gives 
some idea of the form of the bone. It is slender and sigmoidally 
curved. The articular facet at the distal end is well rounded; 
the upper end of the bone is fi^attened, but bears a strong 
trochanteric ridge. The tibia and fibula are very slender bones 
shown only in section. The left tarsus is beautifully shown ; it 
has tlie bone preserved and is, exposed on its donsnl snifaee. Its 
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proxiinal row consists of two very large fiat bones wbicli meet in 
tlie middle in a long articulation broken by iiotcbes wbicli to- 

gether form a small foramen. One of these bones is tlie fibulare, 
the other in all probability tlie fused tibiale and intermedium. 
The distal I'ow consists of five bones, of wliieh the fourtli is very 
large and articulates_ with the two proximal tarsals. The first, 
second, and thii’d di.stal tarsals are separated from the tibia]© 
intermedium by two eentralia. which form a median I’ow in the 
tarsus. 

Text-figure 3. 



Uroomia perplexa. 

Outline drawing' of the left hind leg as preserved. X 1. 

The first metatarsal is not exposed ; the base of tbe second is 
seein supported by its tarsal. The third is a slender bone of 
considei'able length. The fourth is even longer, being more than 
half as long as the fibula. The fifth metatarsal is short, only 
slightly more than half as long as the fourth. In the specimen 
all the metatarsals lie parallel and close up to one anotlier. 

, This, little^ animal, as I'esteed in', text-fig.' 4, is, thoroxighly 
lizard-like in build and obviously led a lizard-like life on perfectly 
dry land. It may perhaps, as suggested by its large claws <and 
very slender limb, have been to some extent arboreal. 

The little lizard-like animal, almost the whole of whose 
structiii-e is described in the foregoing account, is obviously 
distinct from any known South African form, and as it is tlie most 
striking new form which 1 collected in that country, I propose 
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foi* it tlie iiaiiie of Broom ia perplexa, et s|). ii., in token of 
mj admiratiou of Dr. R-. Brooiu’s work ou earlj Tefcr;ipoi„ls. in 


Textdignre 4. 



'Broomia ptfplem. 


Restoration of the skeleton from the ventral aspect with the alulonunal 
ribs omitted. X h 

discussing its systematic position it -will, I tliink, be most con- 
venient to compare it in detail with all tlie great groups of 
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early re[)tih\s wliieli are well enough known to make a, com- 
paiiscm of much value, and then to discuss some of tlie less known 
Jrkyrmian types whicli resemble it. 


Text-Bgure 5. 



Adelomurus hnxleyi (Hancock <& Hovvse). 

Xoft fore liml) and right acapulo-coracciiici. X 1|. 

From the type-specimen in the Hancock Museina, Newcastle-on-Tyne. 

Comparison with Cotyloscmrs. 

The palate with its abundant axmatnre of teeth is somewhat 
siKiik.r to that of '.the Oaptorhinidse, -in' which 'the ■distribution ;G,f'' 
the teeth and, even some, details,, such as the .shape of the ptery-, 
golds and the length of the parasphenoid, are identical. 

The basisplienoid of Broomia diffei'S, liowever, from tliat of all 
known CJotylosaurB in its very great hremltli and only very 
slightly marked tuhera. If, as seems prohable, tlie side wall 
of the skull was cut away in .^roowm, we have a very striking 
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difference, but one wliicb tlie exjimple of the Cheloiiiia teaches us 
might have occuiTe<l very rapidly. 

The vertebral colunui of Broonila is very similar to tint of tlm 
Captorliiiiids, lia,vi iig sinal I eom|)]et0ly perfoivated ca ‘U t-ra,, heavy 
neural Jirches ami horizontal zyga-popiiysia,l articadatloms, ami 
small intercoiitiu. The rib artuailatioiis, however, ar<^ sm.ailer in 
our type. 

Tiui limb'girdles of llrooinui a.re totjilly unlike those of any 
Cotyiosaur in tlieir great slenderness. Tim siundtier girdle ditIVms 
very inarkedly from that of the Captoidiiiudag l)iit fa.intly rtH^alls 
tliat of Seipnoiuia in its pecniiaa* interclavicle with a diamond- 
shaped head Jind in the clavicle witli its ciirioiis expiindiMl lower 
end. The loss of the posterior coravoidal element is paralleled 
by SeynwurkOj but in that type if I interpret Prof. VVhllistoii’s 
description actcurjitely, the I'eal Coracoid was presmit a-l though ir. 
was not ossified and contributed to tlie glenoid caa ity, winhdi, as 
in the majority of Carboniferous reptiles, had the peculiar s(*revv-' 
shaped form most typically shown in. I)iadecfsH and Eryopn. 
Traces of this foiiiier possession of t.his type of glenoid cavity ar(^ 
to be seen in Ihrmniia, ])ut. the conditions there are diirertMit, in 
that the whole glenoid cavity is ea-rried by tlm seiipmla. and the 
single coracoi<lai element, which extends backw'ard for some 
distance behintl it. 

Tlie humerus is distinguished from that of any Cotyiosaur by 
its slenderness, but is pmobably structurally similar to tlifit of 
Captor Iidwus, 

Tim carpus of is iinique, no other form being known 

in which the centralia completely separate the proximal and 
distal rows of car|>als. 

The ilium, which alone of the pelvic liones is known in IE(mma^. 
differs from that of ail Cotylosanrs in its slenderness ai:id its 
sloping anterior herder. 

The femur is so badly exposed that it is diffievdt to tavinpiiro it 
with that of Ootylosaiirs, from vdiich, however, it (liffcr.s lu its 
extreme slenderness. The tarsus ffiffhi's from tiuit of jiny known 
Cotyiosaur in the presence of two central ia.-. 

These reseml)l{u.i(‘es, paitlcularly tiaiise in the vertc!>ral coluinu, 
seem to show that Broomda lum dtsseended frcnii s<)iuo (Jutyh).uiu^^ 
the differimces, lying the build and limb skCCtui, arc in 

'.general adva,nccs of' an adaptive ■nature, lad. ,th,o tarsus is the 
■ ''.most .primitive known ■amongst reptiles, arid the c:a.rpi:is cannot at: 
present be explained, : 

Comparison tuUh ths -.Tlmapid: stock, 

Jk/srawsaarusfiml its immed kite allies amongst thc^ ihliosanridjc 
are the most primitive known members of the 'rhcrapsi<l lino, 
and as they are comparatively small and lightly built, ixqdllcs, 
offer an exceptionally favourable field for"" (annparispn witli 
Broom ia. 
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Tlie palate of Brooviki is not very unlike that of Ycmmosaurus^ 
but diiiers in tlie wide basi-splieiioid, the \(dvy large iiiter- 
pteryg’oifial vacuity, and tlie nioi-e abundant teetli. Tlif3 lower 
jaw of Broonila is quite distinct from that of iiny Therapsid in 
1.1 lat it has n boal-shaped angular in place of tlie characteristic 
flat-notched angnla]* of the Therapsid. The vertebra] column is 
also somewliat similai- to that of a Poliosaurian, but tlie neural 
ai'clies are heavier and the rib articulalions not so wide. The 
si loiilder- girdle differs in that the shoulder-girdle of tlie Therapsids 
always has a posterior coracoidal element which may be only 
cartilaginous but contributes to tlie glenoid cavity. 

The ilium of IhoonYa is strikingly like that of .Precilospon- 
df/lus, and not unlike that of Varcmosaurus. The foot resembles 
in. some ways that of Varanomirrus and is almost identical 
with that of Ophiacodon, which Piof. Williston lielieves to belong 
to tluit group. 

Tlie difference in the lower jaws shows at once that Broomia 
does not belong to the Therapsid line, and the reseniblances 
between IkiranoHauruu and Ophiacodon and Brrwmia seem to be 
in general eitlier primitive features or adajitive ones. 

I have compared Broouiia with Caseci but see rio‘ special 
resemblance between tliern. {Casea is perliaps an extremely 
early olishoot from the Tdierapsid stock befoi;e it had acquired its 
characteristic angular.) 

Broomia lias an olivioiis superficial resemblance to 
in that) they are lioth very lightly built reptiles of small size. It 
is atj present diiiicult to compare them in detail. From the 
published accounts of 'Williston I have been able to tin d the 
following resemblanceKS : — 

In both tiiex'e are teeth on a, 11 the bones of the palate. If 
Broomts Ophiodeirics, founded on the specimens of Bolosauriis^’ 
figured by Case, is really Arcfmcelis, then there is a very striking 
Bimilarity in the palate of the two types, in the large inter- 
pterygoidal space, very long parasplienoid, and general structure. 
The dorsal vertebr® are similar in tbeir sleiider notochordal 
centra, and heavy arelies. Tlie ribs ai*e similar in having only a 
single slightly expanded head which articulates with the arch 
find (suvtruni near the front end of the vertebra throughout the 
serit\s. The sacrum of Aramcelis is said to bealnK>stindistin- 
guisha hie from that of lizards ; that of /iroowrea also resembles the 
same foimis. The ta ills long in both types. 

I can find no characters in which the incompletely known 
huinerus of differs from that of Arceoscelis, The femur 

and tibia of the two types seem to agree. 

The nn>re important known differences betw^een the two types 
are that primitive two coracoidal elements 

and that there is no trace in that type of the cut-away side of 
the skull of Broomia, At the same time it must be remembered 
that the facts are not ceitainljr known in our fossil and that the 
jugats of the two forms have a comjderable resemblance. 
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On the whole, there i« uothiog’ in tlie known .structures of 
these two animals to prohibit a fairly close veseinblruice between 
them, but until Prof. Willistoirs full description i,s pul:)li.sh(3d it 
is impossible to go beyond this. 

By far the most interesting comparison is Ijetween IhvoinM 
and a liza,i*d. 

It is certain that the lizard palate must ha,ve been derivtal 
from one geneinlly resembling that of lhvomla,i\,i\d it is probable 
tliat it may have specially resembled that type in tlie {)oss(3s.sion 
of a very large interpteiyg<ud vacuity ami a very large para.- 
sphenoid. 

The biisisphenoid of Hroomla at once recalls that of a lizard, 
but I know of none that really resemble.s it. 

The lower jaw^. of Broomia is sutliciently generalised to ha.ve 
given rise to that of lizai-ds, a,ud very elniracteristic of tlia.t 
group is tlie slmrt upstanding cori)nuid [iroeess. 

If the side of the temporal region of the skull he really mit 
away in Brooniia^ we have a very striking resemlilaiu^e tio tlie 
Liza.rd type, where the narrowing of the jirimitiv'ely single a.rcli 
has prod need tlie well-kno wn pre.sent -day strvieture. 

The gecko.s have notochordal centra and intercentra, a.s lias 
. Brooniia, 

The aiticulatioii of the single - headed rib of Broonria k 
essentially similar to that of a, lizard. Tlie sin-rum is also 
similar in tiia two groups of reptiles. 

ITie pectoral girdle of Brooniia is extraordinai-ily similar to 
that wliieh the primitive lizards mu.st have possessed in the 
folio \ving features : 

The reduction of the coracoidal eleinents to one {>n each, side : 
this being, a.s Prof. Williston has pointed out, the anterior of the 
two of primitive reptiles. 

The long slender in tercla. vide with a rhomlioidal liead is a type 
from which tlie diaracteristic cross-shaped intei-elavit-le of a lizard 
could be derived. A T-slmped interdavide could not liave 
produced this form. 

Tile somewhat expa.nd6d lower end of llie clavicle is also a 
featvire wliicli Wiis apparently present in tlie early liz 4 ar(is. 

Thei'e is notliing specially charact6ri.stic about tlie lK)rie.s of the 
■lore-leg , in ' lizards, an,d they ; could- '■ be derived from tl'iose of' 
".'Mfoomia^ , ■' . ■ ■ 

The carpus of Aroomta. difers as - much' f,rom-that .of ariy.llzari! 
as it does from that of all othe.r reptiles. 

The ilium of Broomm k completely lizarddike in its antero- 
ventral slope. The hind leg of Bromnia is not specially lizard- 
like. 

The only feature which we would expect to be present in an 
ancestral liza.rd which does not occur in Broomia is that modi- 
iicatiou of the fifth digit, perhaps a divarication, which led to the 
modified fifth met^atarsal found in Lizards, Bphenodon, Chelonia, 
Thecodonts, Orocodilia, etc, 



A NEW FOSSIL REPTILE. 


1007 


'.riie skeleton of Sphenodon is so tliopouglily lizard-like tkat 
Ihwtnia resembles it nearly as much as it does a lizard, but 
there is prett}^ clea.r evidence that there was not a lower temporal 
arcade like that of 6*phenodon. 

The only other group with which it seems necessary to compare 
Brooniia is the Mesosauria. The skull is unknown in this type. 
dTie vertebne differ in their much more massive arches, and in 
the mode of articulation of the ribs. The pectoral girdles of the 
tw^o types are generally similar, but tlie interclavicle of Meso‘ 
scmrus is T-sha,ped. The carpus differs by the absence of 
eentralia in Mesosaitrus. The pelvis differs in the shape of the 
ilium. The tarsus differs in the complete loss of eentralia in 
Mesoscmriis, It thus seems certain that the two types have little 
to do one with the other. 

Only two, IlelioscMirus and Heliophilus, of the little-known types 
from South Africa agree a,t all with Broomia, 

Broomm resembles tliem in the following features : — 

1. Tlie shai'idy pointed hut relatively short skull. 

2. Tlie slu\.[)e of the pterygoid in HMosemrus, 

3. The position of the. qtuidrate in advance of the basi- 

o(Td|)ital coudyle in 

4. The ])i*esence of a distinct neck. 

b. 1’lie presence of intercentra throughout the vertebral 
column. 

6. irhe hefivy neural arches. 

7. The smgle“lieaded ribs. 

8. Tdie siiiular nuiiiber of presacral vertebrpcv. 

9. Tlie sbonlder-girdie of Jleliosaurus much resembles that 

of B/yxrmia . 

10, The slender limbs. 

These resemblances, altliough they are to some extent due to 
tlie retention of primitive features, do seem to show that there is 
some real eoivnectioir bet\veen thetliree aiiinials. In Ileliosmmis, 
lu)we\'er, as Brooiu ha^ vshown, there is some evidence of the 
]u*(vs(m(!e of a. qimtlratojngal arcade, which is apparently lacking 
in Hrmrmkt, Wiien I examined tlie type-specimen oi Helioscmrm 
some i.irne ago I was not specially interested in it, but even at 
tba.t time thought it conceivable that the apparent low^er arcade 
might- be the upper edge of the lower jaw. Ileliasmmcs in of 
i n te,rest Iiecause of the presence '' over ■ its ' dorsal, region' of '■ small 
bony scutes identical, w.it,h .the oate,oderm'g,of liza',rds,';' 

.'. Of the European form's,. A from 

the Lower Permian, and Broterosmtrus and the animal known as 
Froteromx.rus huxlepi from the Upper Permian, present sonie 
resombhume to Broomia in that they are slender lizard-like 
reptiles. Kadaliosaurus from the Bothliegende of Dresden is 
regarded by Prof. Williston ^ who ha?^ examined its remains, as 
being extremely similar to Armosedk : in fact, he stated that there 
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are no visible differences between them ; it need not. therefore, be 
fui'tlier considered. 

A‘phdos(M.irm is rinfortinnitely very little known, l)nt its 
ahonider-girdle. seems very simihrr to that of Bwomia in the large 
size of tile coracoirlal part. The .slender limlis, liowever, diifm’ in 
the fact tliat tliey a.re all of much the sa.ine length, and also in 
the niiich greater narrowness arid coinpaclmess of the tarsus. 

The animal is, in fact, so incompletely known tliat little ea,n Im 
said about it. 

Proteroscmms is a very interesting form wbicli is, however, still 
very little known. 

The skull, as kiiowmfi^om tlie single, very imperfect examiple in 
the College of Surgeons Museum, is pointed and has teeth on 
the pidate. There is apparently no evidence of tlie presence 
of an u|)per temporal va.cuity, and nothing can lie said of the 
condition of the temporal region. It differs from Broomia in its 
very long lieck and in the enlarged cervicals. 

The vertebne differ in their light neural arcdies, but tlie rib 
articulation is essentially similar iti tlie two typ(‘S. ll'he sacrum, 
is fairly well preserved in the Newcastle Museum specimen from 
Fulwell, Durliam ; it is composed of two vertehne t^ar,rying large 
sacriil ribs wbieh resemble extremely those of a» 

figured by Case, and to a less extent those of Jkooniia. 

The shoulder “girdle has a very large, presiimalily single, cora- 
coidal element, and a leather slender scapula. Idie large inter- 
clavicle, with an expanded upper end, is not altogether imlike 
that of Broomia. 

The limbs are considerably more ma-ssive than those of Broonim 
and are still very imperfectly known, and, as in tliat type, the 
hind limbs are considerably larger than the fore. 

On our present knowledge of Proteroscmms it is impossible to 
be certain of its systematic position, but it fippears not iiii probable 
that it has something to do with Broomia, 

The animal described by Howse and Hancock as Pfoterosa/urus 
is quite distinct gen erically from Proterosmmm cmA may 
have no real connection with that animah 

It is a small form with a long neck in which, ho weave r, the 
cervicals are not elongated. The centra, a, re large a.nd biconc^avij 
and the, .arches ' heavy* The -ribs are ■sirigle-lieaded. There ''aii*. 
apparently intercentra present. The slioulder-girdle is fairly 
weil shown., ,, The scapula is -'a bone .with ■ no special features, and 
the,' single coracoidal element’ is -very, large and singularly lizard- 
like. / The clavicle. has an expanded . lower end, , Tlie limb-bones 
■are incG,mpletely .ossified* 

■, :,'\The’ 'lmmeriis is„remarkable,:for the very slight expansion of its ' 
extaoBiities and,, the ■.absence 'Of ■■a./definite,>rest. ' ■ ■ 

Theio is a small entepioondylar foramen. 

The radius and ulna are small bones with no partiouhir 
cha.racters. 

The left carpus is perfectly preserved. 
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Tliere n.re fonr large proximal carpals and two well- ossified 
eentralia, tlie radial of which forms part of the border of the 
carpus. 

There are only three distal carpals, the first, third, and fourth, 
t)r 5 t there is fui ol;)vious spa,ce for the second, which was either 
(•a.rtihtginoiis or lias dropped out. There is certainly no fifth 
carpah Idui rnetn.(^arpals and phalanges are relatively ratlier 
mtjssive and taper ratlier rapidly. It is possible that the fiftli 
had only two plialanges. 

The ilium is a small bone, only the inner aspect of which is 
IsMOWii blit whose outline is like that of JBelodon. 

Tlie affinities of this animal, for which the new genus 
A dehsaurus may be founded, are quite obscure ; the fore limb is 
not very unlike tliat of Sj^henodon in some features, -and it is not 
improlia-ble tlia.t tlie type may be connected witli an Archisanrian 
sto{‘k. 


The preceding discussion will, I think, have shown that 
Ih'fHnnia cannot lie placed in any of the welhknown Orders of 
l•eptiles wliicli occur in the Permian rocks of tlie world. It seems 
nof inipi‘obal)le that it is connected in some way with the earlier 
Armomdis and with the later lizards, hut tlie absence of all 
kiiowlexlge of tlie temporal region of the skull aiid what is 
prolialily still more important, of the neural cra-niiim, makes this 
resemblance rest on a very insecure foundation. 

Coniparison with other slendex'-limbed Permian forms, so far 
as is povssible from tlie very imperfect material available, shows 
that whilst there are certain general resemblances between them 
i.hm*e are also many important clifiex-ences which make it very 
imulvisable to liefluitely group them together. 

The fact that, wiiilst we know almost the -whole structure of 
Jhrmmda, we are incapable of doing more than guess at its 
affinities, owing to the absence of knowledge of the upper part 
of tlie skull and of the braiuH^ase, sho\vs how very few are the 
(Imraeters on which we. really rely in estimating tire affinities of 
a reptile. ' ' 

I am iinlehtad to the Percy Bladen Txmstees for assistance in 
vi.sit;ing Boulli. Africa, and especially to Ch Gordon, Esq., of' 
ll'otteritots Tlivier,, to wliose interest ami hospitality I owe, not' 
only the beautiful skeleton of Broo^nim^ but also many other fine 
speiiirnens. I have to tlia.nk the authoidties of the Northumbej*- 
land and ' Diiriiam Natural History .Society, and Mr, E. L. Gill.,' 
the Director of ' the Hancock Museum, for permission to examine; 
the ty|Knspecimen 'Of 

Finally, ’I wish.', to thankMr. .Pittock,, of .University .Oollege, for 
the excellent ,pl'K)togn'ip>hs\from 'squeezes, and 'Mr. li. E...H8iTin'g, 
'in r the |d lot 

Fkoc. ' y^ooL, Bo'C.— 1 91.4,''"'No. .."EXYniv 
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EXPLANATION OF PLATE VI. 

Bvoomia perpUxa, gen. t s;p, n. 

Fig. 1. ITntouelied pliotograpli of w sqitieoze of the palate of the type-speciracu. XLL 
In this figuro the matrix was covered with a thin wash of white before tho 
photograph was taken. 

3. Pectoral girdle. Photograph as in fig. 1. X IL 

3. Middle dorsal vertebra;. Photograph as in lig. 1. Xl.L 

4. Sacrum. Photograph as in hg. 1. x IvJ , 

6. Left ilinm. Photograph as in lig. 1, XlL 

6. Photograph of the actual specimen. X 1. Showing the right himi leg^ 
posterior pre-sacral vertebra;, the last three showing clearly the immense 
size of the neural canal, the sacrum, and the caudal vertebral 
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The great group of the Ohelonia is of unusual interest, heca-us© 
it is the onl}^ example of a persistent and world-wide Order whose 
structure is entirely dependent on a bizarre specialization: the 
development of the slielh 

Tortoises are fir.st known from the Upper Tria.s of Clermany, 
wliei-e tliey are represented l)y extremely typical and apparently 
not lUJirkedly primitive forms. 

By an analysis of the structures common to a, 11 Clielonia, it 
is possilde to form some ide<a of the chief features which must 
have been ]>i*esent in the ancestors of the group. Although 
it is im[KKSsil)le to determine whether or not these characters 
were act ually all present together in any type, it will be con- 
venient to iidd them, together to form an imaginary animal 
which inay be (lalled Archichelone.” 

ShilL — d.'he skull of the Clielonia has been discussed by many 
jiutliors, most recently by Hay, whose conclusion is adopted in 
this paper, 

Since the d{3si‘ription of Sphenoclon by I)r, G iinther, it lias lieen 
repeiitedly p()inted ont that, in such a type as with a 

completely roofed kIcuII, the four bones — ^post-oi-bital, squamosal, 
jiigal, iuid quadratojugal “-wliich form the lateral temporal arcades 
of Spkenodon are present. If 1 dd not misinterpret, their opinions,, 
most of those who have discussed the subject believe that the 
.skull of (%rl(nip has actually arisen from a two-arched form by a 
sccon<lary enlargement of these bones, until tliey unite by their 
(ulges. ddiis conclusion is rendeiwl improhahie by the fact that 
some GotyloHa,ar.s, Lahidosanrm and Fariamums for example, 
\vhos{* skulls have (*,erfcainly always been completely roofed, have 
aii i<lentica,l arrangement of bones in the temporal region. 

In many (Jimlonia, apparently without any correlation with the 
animaTs habits other than the power of retracting the neck, the 
temporal region is open ; but this opening never results in 
the formation of a two -arched form — in all ca,sps it has been 

t'XpIuDutioH of Hli^t© am p. 1020. 
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arrived at by tlie eating away of a solid cranial roof either from 
tlie back or from below. The former process results in the loss 
of a parieto-squaniosal connection and the retention of that 
liefcweeii tlie jugal and quadratojugal, a,s in Trionyx : tlie latter 
pi'odiices a, skull like that of Chelys, in which the squainoso- 
IKirietal eoniiection alone persists. Extension of eitlier process 
results in the complete loss of lioth connections, as in (Jlstmlo. 

The only view which really fits the case is tlmt tlie primitive 
Cheloniari skull was completely roofed like that of Chelone or 
:i (Jofcylosaiiriaii i*eptile. Tliis view is suppoi'ted liy tlie pre- 
ponderance of roofed skulls in early fossil forms. 

It is not at all difficult to derive the Chelonian skull from that of 
a (Jotvlosauriaii reptile. The cliief differences in the palate, tlie 
total loss of teeth, the reduced pterygoids and their firm union 
with the basis cranii, ami the rudimentary secondary palate, are 
apparently dependent on the gradual development of the horny 
beak. The unrelated group of the Auoniodontia (Dicynodontia) 
show the gradual extension of a horny beak, followed by tlie 
total loss of teeth, the reduction of the pterygoid and its close 
nniiiu with the Imsisphenoid, and the development of a small 
secondaiy palate which in such features as the fusion of tlie 
prevorners is extremely like that of a Chelonian. 

Many of the peculiar features of the posterior jiart of tlie 
Clielonian skull are due to the necessity of adequately supporting 
the very powerful vertically placed quadrate. 

Otlier remarkable features in winch all Chelonians agree are tlie 
loss of the piostfrontai and prefrontal (or laclirymal), and tlie 
usual absence of nasals; with the exception of the last, these losses 
liave repieatedly occurred amongst reptiles. A nuieh moi’e 
striking feature is the loss of tlie facial processes of the pre- 
maxilke, so that the bony external nares are united. Tliis change 
is only paralleled in the Mammalia, of which group it is one of 
thi:MiK>st.strikingpeculiarifcies.- 

Archiclielone/’ tlien, had a roofed skull with a priiniti\'e 
reptilian palate, teeth, probably only a squamosa] of the temporal 
eiements [and no facial processes of the premaxillic |. 

dVc/t'.-— Cope pointed out that all tortoises could he divided 
into two classes according to the mode of retracting the iua*k, 
eitlier vertically in the Cryptodeira (to wliicli may be ailded the 
'i^rionycids and J)erm.ochdys) or laterally in the Pleurodeii'n . This 
feature to all appearances affords a foundation for an absolute 
tlivisioB of all known types, a fact the meaning of which is plain. 

ArcMdielone’tiinist have had along -and flexible neck, capable 
of .bending in.' all ' directions ; and 'after the’ 'development, of tlie 
.shell, when it was desirable to withdraw the head for protection, 
th'e two 'lines' gradually became distinct, 'any, intermediate von- 
,ditioiis being obviously' mechanically; undesmihle..' 

; As "all, known Chelonia 'have ., eight ' cervical vertebrin 'V/e are 
,justii.ed in claiming that nhmber'for Arehiclielone.’’", ' 

, ,'the , discussion', of ..'the 'trunk' ,1 'shall disregard 
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Dennochdi/s. i\s the evideiiee now .seems eorielusive tluit thnt iy|ie 
liiis 01 ‘igirsated in Tertiary tiine.s from a, Cia^ptodeiraii aiice.st<jr. 
In a.ll Cheloiiia the trunk is very markedly separated from tiie 
neck and tail, being very bro«ad and completely surrounded by 
the shell. The shell of all Chelonia in which it is not reduced 
has the following structure : — 

There is a median donsal row of dermal plates. There is 
always a iiuclial, sometimes a postnuchal, then eight or fewer 
iieurals and one or two pygals. The whole of this series seems to 
1)6 homologous, Ijut the eight neurals are distinguished from tlie 
other median elements by their dehnite correlation with the 
neural spines of the dorsal vei-tebrie. It seems certain tliat at 
one time the nuchal etc. were also directly associated witli the 
anterior and posteiior dorsal and sacral vertebne, and that tliey 
lo.st this pidmitive connection after the formation of the slteli, 
either lyy its exaggerated gi-owth or ])y a sliortening of tlie.se 
regions of the vertebral column, so as to allow of the retraction 
of tlie head and limbs within the shell. 

All Chelonia have a row of eo.stal plates on eacli side of the 
neiirals ; these a.re invariably eiglit in number and are fused witli 
the dorsal ribs from the .second to the iiinth. The de\'elopment 
of these plates shows that the}" are of purely deiiual origin, and 
they may be directly compared with the paired scutes found in 
Crocodiles and many allied reptiles. 

The fact that they ha\'e only fused with eight of the ten dorsal 
vertebrae .shows that these .segments in “ Archiclielone ” were in 
some way specialised and distinguished fi*oin the first and last 
tlorsaLs. 

The marginal elements of the .shell are not correlated, with the 
ribs, and perhaps represent a cliflhrent order of scutes as is 
.suggested by Yer.sluys. 

Tlie plastron of Cryptocleires and some Pleiirodeires consists of 
a. single median and four pairs of plates. In most .Plenrodeires 
and Ampliiclielydia a,n extra pair of plates is inseiTed, and in tlie 
remarkable Triassic Froiochersis recently described by Fraas 
two extra pains. 

The median and tlie anterior pair of plastrals are universally 
recognised as the interclaviele and clavicles. Tlie other pairs a re 
usually horn ologised with ventral ribs: that they resemble tlie 
latter in being ventral dermal os.sil] cations is of course true, but 
I do not think it at all follow'S that they are iiece.ssarily derived 
fi'om them. 

There is, for example, never any trace of a median or other 
latera.1 row.s in the plastron of Chelonia, whilst abdominal ribs 
usually have an angulated median and more than one lateral row 
of elements. 

Furth erniore, a s ‘Alrchiclielone ” certainly had a series of dorsa l 
scutes comparalile to those of a crocodile, it is by no mean.'^ 
unlikely that it resembled inany members of that group in having 
ventml scutes not hoinologous with abdoniinal ribs. 
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Tile fact tliat in early times tortoises with mesoplastra were pro- 
portionately commoner and more wddely spread than to-day, and 
that Triassic forms may hawe two pairs of mesoplastra, suggests 
tha t tlie number in still earlier forms was even greater, n,nd possibly 
derived from a condition in ‘‘ Archichelone ’’ wdvere thei-e was a 
pair of plastrals to each segment of the michlie dorsal i*egioin 
The fact, that adaptation to fiquatic life almost always implies 
degeneration of tlie slieil in Ohelonia, shows conclusively that 
Archichelone ” must have been a land form. 

Limh-girdles. — The most striking feature of the limb-girdles of 
Cheloriia is that they lie within the shelLaiul ribs. It is plain 
tliat this condition was gradually acquired after tlie development 
of the sliell by the migration of the pectoral girdle backwards, and 
that further growtli of the front and back of the shell which, we 
have already found necessary to account for the dissociation of 
the nuclial and pygal elements fi’om the vertebne to which they 
probaldy originally belonged. Tlie whole arrangement is designed 
to allow of tlie i'eU*action of the limbs for protection. 

In “Archichelone ” the pectoral girdle was undoubtedly in the 
iisnal position overlying tlie first dorsal ribs, and must have been 
narrow relatively to the bulk of the triiiik to allow of its passage 
back within the ribs. 

Tlie pelvic girdle must also have been very naiTow. 

This shows that the neck and tail of “Archichelone” must have 
been sharply marked off from the trunk by their smaller diameter. 

It is impossible to discover the structure of the limh-girdles of 
primitive Chelonia from those we know ; the pectoral girdle 
of a Triassic type recently described by Jackel shows that tlie 
huge a.cromion, which is one of the most striking peculiarities of 
the ordinary form , has arisen in comparatively recent tim es. Th ere 
can be no reasonable doubt but that the girdles of “Archichelone” 
were of what Prof. Williston calls the “ old fashioned ” type, 
A ^.5 that there were two coracoidal elements and the pelvis\vas 
“ plate-like.” 

Lwihs, — From a study of the mode of walking of land Glielonia 
it seems to be possible to arrive at some conclusions as to 
the t3q>e of limbs present in “ Archichelone.” In tortoises 
tlie fore arm and leg are earned nearly at right angles to 
the upper arm and tliigli and stand almost vertical, sometimes 
even standing over at the elbow. The hiunenis and femur are 
carried nearly horizontally and very seldom depressed below the 
level. The animal sways from side to side, so as to bring its 
centre of gravity within the area of support afforded by the three 
legs it shmds on whilst the fourth is advanced. 

Some of these features, the standing over at the elbow for 
example, are obviously due to the development of the shell ; but, 
allowance be 'made. for this, tlieie, remains sufficient to 
, "Chelonia-. 'were ''derived from, 'a group, 'with th-e 
, ■ type: of ' humerus himi ' in Eryops which -had a. 
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gait of similar character, the iuinierus being never depressed 
below a horizontal position and moving in a plane wliicli, a lthoiigli 
it does fall towards the back, is more nearly horizontal than 
vertical. These animals certainly swayed from side to side whilst 
walking. 

The Chelonian humerus can be directly derived from tlie 
reptilian humerus as represented by Varanosauriis, The rounded 
and upturned bead is an obvious adaptation to the retraction of 
tiie limbs. The narrow^ distal end, so difierent from the wide 
epicondyiar region of the early forms, depends on the reduction of 
the muscles wdiicli lie along the lower surface of the fore arm, and 
are inserted on the entepicondyle, following on the habit, induced 
by the developing .shell, of carrying the fore arm vertically. 

The short, powerful, downwardly directed radial and ulnar crests 
seem to depend to some extent, though not completely, on tho 
development of the shell as a source of muscle-attacdnnents. 

We may, in fact, take it as probable that x\.rchichelone ” had 
limbs more or less like Eri/ops or Va7'anosaiirtis or JJimetrodon. 

EunotosauQ'us africanus Seeley is at present represented Ijy five 
specimens, one of wdiich is in the South African Museum, Cape 
Town, and the other four in the British Museum (ISiatural 
liistoiy). All these specimens agree in including only the dorsal 
x’egion of the animal, and except in the case of the type are 
jxreserved in nodules, so that in transverse section the ribs form 
an oval rather higlier than wide. 

The most nearly complete is No. E. 4054, B.M.N.H. (PL YII. 
figs. 3 & 4). This is preserved in a very hard nodule and slio’ws the 
general shape. At the anterior end a scapula is in place on one 
side ; on the otlier end of the specimen Ave have the impression of 
the anterior face of the first sacral ribs and of the anterior border 
of the ilia. The specimen is thus of importance, because it shoAvs 
that the entire dorsal region is preserved. 

No. 49424, Avliicli is also preserved uncrusbed in a nodule, 
is not quite complete behind, but in front the shoulder-girdle is 
sliown in part. The skull lies with its A^entral surface in contact 
Avith the ventral surface of the body and Avith its anterior end 
pointed backAATirds, Avith the lower yiw articulated. 

Weathering has removed the whole skull to Avithin about a 
millimetre of the dorsal surface of the palate and in the middle 
has even remoA-ed the bone from this, lea A'ing a soineAvhat faint 
impression. This specimen is important, because it alone shows 
the skull and because the position of the head is only possible if 
the neck AA^ere fairly long and fiexible. 

No. 49423 (PI. VII. figs. 1 &.2) is a specimen about twice the 
size of the preceding tAA’o, and like them preserved uncrushed. 
It shows, Avell preserved, the whole shoulder-girdle and also im- 
pressions of the humeri fimn Avhich the hoiie has w 
away.,. It also Ashow's traces of acutes,. 

No. E. I9i>8. ' The type-sjpecimen cliffeiiB from 'ali ':the o,fliersiii 
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that it is preserved in a. relatively soft matrix and lias Ijeeii so 
macerated before burial that the ribs have twisted round on their 
articulations so as to lie nearly flat. 

It shows one pubis and a femur, tibia, and fibula. 

Skull . — The skull is very incompletely and rathei* badly pre- 
served. 

The hasisphenoid is broad and provided with IiasipterygoitI 
processes directed forwards in the plane of its flat lower surface. 
There is a rather wide parasphenoid. 

The quadrate clearly lies considerably in advance of the occipital 
condyle. There are numerous teeth on the palate, some scattered, 
but most forming a ridge on the pterygoid. The choanss are 
rather large and separated by wide bars of the prevomers, lying- 
close up to the maxillm and premaxillce. 

The maxilla is provided with a single series of small round ( ?) 
teeth, of which about eight are shown. 

The premaxillte also bear teeth, apparently tliree in each. 

When I first saw the specimen the whole of the extreme 
anterior end of the skull was covered by matrix, which I removed 
with a needle under a Zeiss binocular dissecting microscope. 
Whilst doing so I found no trace whatever of any internarial 
processes of the premaxilhe, and believe them to liave been 
certainly absent ; the anterior nares are consequently confluent 
and look directly forward. 

The lower jaw is present but not siifliciently well shown for 
description. 

Except for the evidence given by specimen No. 49424, that the 
neck wms relatively long and very flexible, nothing is known of 
this pant. 

R. 4054 -which, as shown by the position of tlie limb-girdles, 
has a complete dorsal region, has ten dorsals. These are all fairly 
similar in structure. The first is short, the second somewhat 
longer, and the third very long. The fourth, fifth, and sixth are 
about as long as the third, and the seventh to the tenth show a 
progressive diminution in length. The structure of the individual 
vertebras is best shown by the type-specimen. The centrum is 
very slender, particularly in the fourth to seventh dorsals, and 
somewhat hourglass- shaped ; it is completely pierced by the 
notochordal canal. The rib-facet is carried on a very low and 
small process which in the middle dorsal region is placed at the 
exti*eme anterior end of the centrum, whilst anteriorly and 
posteriorly it travels back to the middle of its length, Tlie 
neural arch is rather massive when compared with the centrum 
but is stilTvery narrow. " It bears . very ■ narrow zygapophyses 
which seem to interlock strongly r The upper surface of the 
neural arch is' essentially flat,, the spine being represented; only by 
a low .median riclge. " ' The .wdiole . arch appears to be, placed very 
far forward on the centrum and. may. overlap on its anterior e,nd. 
'There, is; no definite transverse process, but the .ribs seem 'to touch; 
the 'sides of the neural .arch.’.'v 
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The first dorsal rib is a iiaiTow, slightly bent, and quite short 
bone of an onliiiary character. The remaining dorsal ribs, from 
the second to the iiintli, ai-e of an extraoixlinary cha-racter. Eacli 
is strongly enia ed, articulates by a facet on its proximal end with 
tiie face on the centrum, and then rises, until its upper surface 
comes in contact witli tiie neural arch ; thei‘e is no definite 
tiiijerculum and the capitiilum is extremely feeble. Tlie rib 
tiien lises above the level of the neural spine so that the dorsa,l 
surface of the vertebral column lies at the bottom of a groo^'e 
formed by the proximal ends of the ribs. The rib now tunas 
outwards and down-wards. The ribs widen very rapidly from 
the capitulum, so that until just at the point where tliey turn 
downwai-ds their lateial borders actually touch. They ai-e of a 
massiye character tliroughout, and each is strengthened by the 
development of a ridge along its visceral surface. 

The rib of the tenth vertebia is not known, but was certainly 
not expanded like those wliich preceded it. 

The sacral lib is short and stout. 

The shoulder-girdle is well shown in 49423. In tliis individual 
the l>ones of each side have fused, forming a scapula -coracoid 
which rather strikingly resembles that of Frocolophon. The 
scapula has a fairly narrow- blade with a straight anterior edge, 
which has no specialised acromion. The precoracoid is a bone 
of triangular shape lying flat on the ventral surface. This 
results in the scapulae being set not, as usually, in pla.nes parallel 
to the principal plane of the body, but inclining together in front, 
so that the opening between them towa,rds tlie neck is very much 
narrow’'er than that towards the dorsal region. This implies that 
the neck was narrow. 

Tlie precomcoid apparently contributes to the glenoid cavity, 
and is pierced by a foramen wTiicli, exactly as in Frocolophoii, is 
protected by a. rounded ridge along its front border. The 
coracoid is a small bone extremely like that of Frocolophon, 

The clavicle is a narrow bone running down the entire front 
edge of the scapula and then turning slightly in to the inter- 
' clavicle. , 

The interclavicle is a long slender rod with a slightly expanded 
anterior end which is covered by the inner ends of the clavicles. 

The humerus is dnh" incompletely shown. 

The neaa'lj complete immature bone in 49424 is badly preserved, 
but shows that the bone is narrow and suggests tliat ^tiie deltoid 
' crest was small. ■ 

. ' The impressions in 49423 show that there was a definite bead 
which is slightly upturned, and that tliere was an unusually large 
. 'but very short ulnar crest.. 

The pelvis is represented by the badly preserved impressions 
of the anterior borders of the ilia (and pubes ?) in K. 4054, and a 
perfect pubis in the type, , The 'ilia have; a' narrow nnd straight 
.anterior'.border and are as high as the" space between them. ' '''fbe 
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pubis is a small square bone witii a foranieii. and s1h.aVvS tliat tiie 
pelvis was plate-like. 

Tlie femur of the type is a slender sigraoidalh’ curved hone with 
not very well ossitied ends and no very marked characters. 

The tibia and libula stand in tlie specimen at right angles to it ; 
in natiii-a.l articulation their shoit stumjis pre.sent no feaftiires of 
interest. 

Dei-nial bones are only shown in 49423. 

In this individual, in the anterior dorsal region a small patch of 
what is iiudoubtedly bone substance is shown Iving at ii con- 
siderable distance above the ribs and neural arches. This is 
clearly divided into pieces, one of which forms a small iniind ridge 
in the middle line. The rest of the patch shows a dividing line 
rnnning longitudinally and a, transverse division ap]>areiitly 
coincident with the line where the two ribs below it meet. On 
tlie posterior end of the S})ecimen, at the same distance above tlie 
ribs, a imiTOw line of hone is seen in tra<ns verse section. This 
speciniem gives conclusive evidence of the actual presence of 
dermal ossifications ; but these are so incompletely preserved as to 
make any statements of their distilbution of very slight value. 
Tiiere seem, however, to have been a median series and lateral 
rows. 

The other specimens have no matrix preserved outside the ribs, 
so that tlie scales cannot be seen in them. 

The chief features of the structure of Eunotosauria as shown 
by these specimens may be summarised as follows : — 

The skull is small, with a wide basisphenoid, a palate of the 
ordinary primitive reptilian type 'with many teeth, teeth in the 
maxilke and preinaxilise. The external nares are confluent, there 
being no inteinarial processes of the premaxilke. Tlie neck is very 
flexible and sharply marked off by its narrowness from the 
trunk. 

There are ten dorsal vertebrm of a slender character with nearly 
obsolete neural spines and 'with rib-facets far forward on the 
centra. 

The first and last dorsal ribs are of an ordinary cliaracter, but 
the remaining eight are so extremely broadened as to touch one 
another by their edges. As shown by the uncompressed speci- 
mens, particularly B. 4054, the dorsal region was strongly convex, 
and the body wais nearly circular in section. 

The very small relative size of the pelvis shows that the tail 
was separated from the trunk by its much inferior diameter. 

The pectoral and pelvic girdles are of ordinary bid-fashioned ' ^ 

. ' . ■ 

' The dorsal i*egion is covered wdth dermal ossiflcations, of which 
there are apparently median and lateral series. 

It will be noticed that so far as the structure is known, Etim-. 
iosaurus agrees exactly with the hypothetical “ Archicbelone 
arrived at by a discussion of the structure of the known Gheloiiia. 
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2\ ot oil]}' is this tlie CMse, ]nit ill many respects it liasa reseui Lilaiice 
ill details even to niodern Oheioiiia winch is very reiiiarkaliie. 
For instaiicej the long and extremely slender vertebrie a, re quite 
tortoise-like, and in the fact that the capitular facet is placed very 
far forward on the centrum we have a suggestion of that inter- 
central rib- 0 rticulation w^hich is so striking a feature of the 
mid-dorsal region of modern Ohelonians. The way in which tlds 
rib-articniatioii travels backwards on the posterior dorsals is 
exactly similar to the condition in Iloniopus. The anterior 
position of the neural arch on each dorsal centrum is proplietic of 
tlie modern Chelonian arrangement in which each arch stands on 
two centra. The loss of a definite tuberculum on the dorsal ribs 
is suggestive of tbe complete loss of that articulation in Oheloiiia,. 

The development of a short, powerful ulnar crest on the 
huineriis and the slight upturning of its head are also i‘e- 
senildanees to the same group. 

In fact, although our knowledge of Eimoioscmrua is too small to 
admit of a definite statement to that effect, it is by no means 
improbable that it is an actual ancestor of the Clielonia. ’Wiiether 
it be or not it does, I think, give ns a great many suggestions of 
the changes wliich must have taken place during tiiedevei(..)|>nient 
of the Chelonian shell and all that it implies, 

I have to thank Drs. A. Smith Woodward and C. W. Andrews 
for their kindness to me during my work at the Natural History 
Museum, and Dr. L. Peringuey for permission to examine the 
South African Museum specimen of Etmotoscmrus. The Rev. J. 
H. Whaits -was the finder of B. 4054, the best existing specimen 
of this rare type. 

Finally, my discussion of Archichelone ” owes much, to tlic 
well-known work of many authors, amongst whom Drs. L. Dollo, 
0. P. Hay, W. B. Weiland, and J. Yersluys are specially 
noticeable. When discussing so complex a subject ns Clielonia'n 
ancestry it is impossible, if the result is to be at all clear, to 
attribute each part to its oiiginal author, a fact which must lie 
my excuse for not acknowledging my indebtedness in detail, 

EXPLANATION OF PLATE VIL 
JEunotomurm aff'icamis Seeley. 

Fig. 1, Dorsal xiew of specimen No. 4f9423. X A, lateral stmlo; MS., median' 
scute, 

2. Ventral view of same. Cl, clavicle; €ot\, coracoid; H., impression of 
Immerns ; I.Cl, interclavicle ; Se,, scapula. 

3. : Lateral: view of specimen No. R.4064 ' ' II, ilium : Se., scapula' ; I-IX., rihs. 

4. GWi<iiie dorsa.Lvifivv ofsam,e; 

AH the figures ratlier less than natural size. 
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During tlie last ten years a very large number of perfectly 
distinct genera and species of Carnivorous Thernpsids from 
S. Africa have been described, but of the vast majority of these 
we know only the dentition or at most the outside of the skull. 

This paper is intended to indicate the very great difierences 
which may occur in these types, and to show liow caution is 
necessary in extending any morphological fact discovered in any 
form even to its apjiarently close relatives. 

Bauria cyxops Broom. (Text-fig. 1 .) 

Daring my visit to B. Africa I collected from the Chfnognathim 
zone of Essex, List. Albert, a small ‘‘Cynodont” sknll ; which, 
when I found it, was very much weathered ami broken into 
iniuunerable pieces. These lit together and give us a nearly eoni- 
plete but somewhat crushed skull, which is ciufiously preserved, 
the bones being veiy well preserved in some partvS and completely 
weathered away in otheivs. The dentition is perfectly preserved, 

Tlse skull is considerably smaller than that of the type-specimen 
of Bcmria cynops^ but direct comparison with a east of tliat 
e.xarnple and witli Dr, Broomes figures of it, shows no featiu*es in 
whicdi tliey difiei*. 

The incisors are large and not of circular section; they are 
l>luntly pointed, ami there is a worn face on the posterior surface 
of eacli, so that they are sub-scalpriform. 

The canine is neaiiy circular in section. 

There are ten cheek-teeth visible in the upper Juav, of 'which 
the ivell-preserved crowns of the first and last four are preserved. 
They show no trace of cusps, but are ground dowui smooth in 
such a .manner as to suggest a rodent-like movement of the, jaw. 
There is a short diastema before and behind the canine. 

The' lower «leiitition is .-not sQ.''we]l known the lower incisors 
are not markedly fattened: anteriorly, and do: not show cdear 
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wear-facetfces on their anterior faces corresponding to those which 

hey nndor.btedly made on the upper teeth. They are succS e 

at once hy the caiinies. uLut-ined 

f narrower from .side to side 

iippr ero "|jf " ’ grinding on the concave 

Text-flofiire 1. 



-Uliana C^mps Kroom. 


Ihe palate is quite well slmxrn in ^ 
regions oiilj in impression, ' ‘“P^cnwen, l)ut in some 

extend 

ioi'med by a median vomer. Po.steriorlv'^thpT^T*’/fr“™®‘^'^ 

■passfige slopes, down, Tory 'ranidiv ' Tiivf f I- i 
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bounded on tlie outside by a naiTow bar wliieli is certainly trans- 
palatine. Tile jjtpfnjijoid no doubt combines with this bone to 
form the relatively small flange against the inner side of the lower 
jaw. Behind this region the two bones are separated by a small 
interpterygoid vacuity, which is shown quite conclusively to be 
undivided, no parasphenoid crossing it as is usually the ease in 
early Therapsids. 

The inner edge of the pterygoid, winch forms the border of 
this vacuity, rises, when viewed from below, until it meets its 
fellow, and the two then end in suture with tlie veiy deep keel of 
til e basi sph en oi d . 

Fi’oni the pterygoid at the side of the interpterygoid vaciiit}’" 
the posterior ra.mus runs off. It bas a. deep flange down its outer 
liorder and a, liorizontal ledge on the inner side. The pterygoid 
ramus of the quadrate runs along the front face of this bone as in 
all reptiles, whilst in the Oynogiiathids, in which tiie apparent 
posterior minus of the pterygoid is really formed by the alisplie- 
noid (=epipterygoid), it runs behind. 

Witli the skuil of Banria described aliove are some veiy badly 
preserveil postcranial bones. The scapula is fairly well preserved, 
and seems to sliow tliat the blade was nari*ow and liad no spine 
and no definite aei*omion. 

The coracoid and precoracoid ju*e also shown ; they are of the 
ordinary South- African Tlierapsid type, but are relatively very 
large. The whole arrangement must have closely resembled that 
figured liy Dr. Broom in Ictnlomurnff. 

iMiciiOGOMPHODON OLiGOCJYNUs Seeley. (Text-fig. 2.) 

Another Cynodont which must l>e regarded as a close ally of 
Banria h Mlcrogomfhodoii oUgocynus^ known only by the type- 
skull. [The fine skeletal fragment which Seele}- referred to tliis 
genus is shown by the very unsatisfactoiy jaw fi^aginent to l)e 
quite distinct, lieing, no doubt, a Cynognathid.] 

The type-skull is illustrated with slight restoration in text- 
tig. 2, which should be compared vvitli Prof. Seeley’s excellent 
lithographic figures (Pldl. Trans. 189b, B, pi. i. figs. 1-4). The 
animal resembles Banria in the following respects : — 

1. The short temporal region. 

2. The relatively heavy face. . 

3. The dentition. 

4. ddie presence of an interpteiygoid vacuity. 

b. The presence of suborbital vacuities. 

f>. Tlie slight reduction of the posterior part of tlie lower 
jaw. 

: 7. Hmall squamosal. ’ 

8. Tlie nostani directed more anteriorly than outward. 

9. The nasal not widened posteriorly. 

10. The frontal entering into the orbital margin. 

Tlie upper incisors .are subscalpiiform and \vorii. exactly, as ...in. 
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Ikiuria, and the 3’ery large and prociivnbeiit louver incisors are also 
\a3ry markeilfy chisel-sha.ped. There seems to be little doubt but 
that the wear of these teeth is similar to that of rodent incisors 
iiml that the front of the tooth was harder than the back, althongli 
the teetli seem to he enamel -covered all round. 

Text-figure 2. 




Mierogomphodon oUgoeynus. X 1. 

A- Eestomtioii of sbiU from the dorsal aspect. From Prof. Seeley ts 
type-specimen. 

B* Bestoration of skull from the side. 

■A cnrioiis feature of 'this type,, shared- also but in a lesS' marked 
.degree by Jia/?fn«, 'is^the 'A^eiy .gr^ between the .'posterior 

in.mus; .of the pteijgoid and the paroccipital process.,, ' 



SOME CARNIYOEOUS THEllAPSIDS, 


1025 


Sesamodon. 

Another type which has to be brought in coiiiiectioii with 
Bcturia is Sesamodon, This type is probably represented in tlie 
British ^[iiseuni by the anterior part of a skull bi*okeii off through 
the middle of the orbits. Part of the dentition is fairly well 
preserved. The skull, so far as it goes, is of exactly tlie same size 
and proportions as the type, but differs markedly from Dr. Broom’s 
restored figure in that the lower canine does not bite outside 
the maxilla but inside, in the usual way among Thei'ajjsids. As 
Dr, Broom’s type-specimen is extremeh' weathered and badly 
preserved, it is quite possible that the part of the maxilla outside 
this tooth was removed by weathering. 

In any case, jiidgdng only from Dr. Broom’s figures of the type- 
specimen, tlie animal resembled Btmria in the following ways : — 

1. Short temporal region. 

2. The heavy face. 

3. The general features of the dentition. 

4. The small squamosal. 

5. The feeble postorbital arch. 

6. The frontal forming part of the orbital margin. 

7. The nasal not widened posteriorly. 

8. The prefrontal excluding the lachrymal from the nasal. 

9. The interpterygoid vacuity, and the great distance between 

the posterior ramus of the pterygoid and the paroccipital 
process. 

The group, which may be called the Baurida, including these 
three reptiles, differs from the Cynognathidfe {Cynognatlms^ Dia- 
demodon, and Trirachodon) and the Nythosauridge in the following 
series of characters : — 

1. The short temporal region. 

[2. The heavy face.] . 

3. The nostril directed more forward than outward. 

4. The nasal not widened posteriorly. 

5. The frontal forming part of the orbital margin. 

6. The powerful incisors and grinding “ molars A 

7. The small squamosal. 

8. The large septomaxillm on the face. 

9. The interpterygoid vacuity. 

10. The suborbital vacuity. . 

IL The great distance between the posterior i*amus of the- 
pterygoid and the paroccipital process. 

11a.: The absence of the long' ■■narrow bar', formed .by, the. 

■ .pterygoids and-' parasphenoid behind the'' region "of the- 
tninspalatine. , 

12. The presence' of a;. quadrate ramus of the pterygoid'.' 

13., The posterior' position of the notch, in the angular 'and' the 
larg.e size, of its reflected .lamina. ■„,', 

14. The .lack of 'an acromion and. spine on the ,s-csapuia. ■■,■,' ,,■ , 

15, The large coracoidal elements.' 

,pEoa Zooh, So'C.— 1914, '■ ■ ^ ' 69: '' 
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These characters are, of course, of very different values, but, 
taken together, do show that the Bauridse differ enormously from 
the C/ynogiiathidie, 

It inay be argued with an appeaiance of truth that tliese 
cliai‘actei-s are all merely primitive ones, and that tlie Bauridm 
are derived from the same near “Cynodonf ancestor as the 
Cyiiognathids, but, although much specialised in some ways, are 
retarded in other features. This is in essence tlie view that 
Dr. Broom stated of Bauria in the form of a genealogical tree 
in December 1911, and which, I believe, he still holds. 

I endeavour to show in the remainder of this paper that 
Dr. Broom’s view is now untenable. The method 1 employ 
is to discuss, with the aid of a series of specimens, of which the 
relative ages are known, the evolution of certain selected features 
of the skull of a Cynognathid, and then endeavour to show that 
the conditions in the Baiirid^ could not have been derived from 
those in any, except perhaps the earliest, of these stages. 

The series of forms I shall use are : — 

Dimetrodon; Upper Carboniferous? or Artinskian. 

^Arctops iviUlstoniy gen. et ii.; Endothiodon zone Middle 
Permian? or earlier. 

Scj/nmognathus lohaiisi'l Broom; Eiidothiodon zone. Middle 
Permian. 

Arctognatlim curvimola (Owen) ; Uisticephalus zone. Upper 
Permiaii. 

Diademodon ; Cj/nognathus zone. Middle Trias. 

The first of these is a North- American Pelycosaur, and the last 
a South-African Cynognathid. Tlie other three are gouth-African 
Gorgonopsids. It is certain that they are not actual ancestors of 
one another, but they may be as nearly related as the animals 
included in the early phylogenies of the horse. 

Baiir, Case, and v. Huene have published more or less complete 
accounts of the occiput of Dimetrodmiymd I am indebted to the 
extreme kindness of Prof. S. W. Williston for the gift of a magni- 
ficent specimen which has been of the utmost use to me. Dimet 7 'o~ 
don has a large, round occipital condyle, in front of which the 
thick basioccipital forms the narrow fioor of the brain-cavity, and 
aihiculates at the sides with the exoccipitals and opisthotics, 
which are usually distinct. The opisthotics form powerful par- 
occipital processes lying belnw the small post-temporal fossm. 
The small exoccipitals lie on the extreme posterior surface, 
projecting at the sides into processes which run outwards to wa-rds 
the post-tempoi-al fossse far above the bottom edge of the par- 
occipital processes. The whole bone looks a.s if it had only 
recently become a part of the skull, and was still only very 
imperfectly connected wfith the rest of the occiput. The foramen 
jugiilare lies high up at the back of the skull between the lower 

» Foraded oa a sbull in the Gr.6r. Bain collection, B.M.N.H. R, 4099, from Howse's 
Pyrt. It is distiagaished hy the extreme width of the parietal region and the small 
■size of the orbit. ■ ‘ , 
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edge of the lateral process of the exoccipitaly the opisthotic, and 
the basioccipital. 

The front face of the paroccipital process is formed hy the 
pro-otic, and its lower surface is chaniielied. The fenestra ovalis 
is a large, irregular hole, not hounded by bone in front, lying 
below the level of the base of the basioccipital condyle. The 
special process of the opisthotic whicli forms its posterior border 
has a wide, smooth face looking forwards and outwartls. and is 
supported on the inner side bv a corresponding process from the 
basioccipital. 

The basisphenoid, as shown by Case’s figures, has large tuhera 
reaching back towards the fenestra ovalis, and powerful })asi“ 
pterygoid processes of a more or less ordinary character. 

The basicranial and otic region of the very primitive Glorgon- 
opsid xirctops closely resembles that of JJimetrodon. It lias a 
large, round basioccipital condyle and a thick basioccipital which 
supports the exoccipitiils and opisthotics. The paroccipital pro- 
cesses are very powerful, lying below the small post-temporal fossa?. 
The exoccipitais are extremely similar to those of JJimetrodon, 
lying on each side of the foramen magnum and sending a special 
process out towards the post-temporal fossa?. The exoecipital 
even in this type is only incompletely included in tlie occiput, 
Tlie foramen jugulare is high up on the back of the skull. 

Tiie front face of the paroccipital process is formed by the 
pi'o-otic, and its lower border and front face are channelled by 
a, groove at the inner end of which lies the large and rather 
irregular fenestra ovalis. This is placed at about tlie level of the 
lower surface of the basioccipital condyle, and is completely 
enclosed by bone. 

. The basisphenoid forms two very large tubera, lietween which 
is a deep depression terminated abruptly in front by the junction 
of ridges from the tubera to form a very deep median keel con- 
tinuous with the paraspbenoid. 

The tubera hasispheuoidalia are far back, and end in a ridge 
just in front of the fenestra ovalis. 

The basipterygohl processes are curious lioilzontal plates 
standing out from the sides of the fiat, vertical plate which 
forms the whole anterior part of the basis cranii. 

Smjm.nognathiis iidmitsi* differs far more from xU'ctops than 
the latter does from Dimstrodon in this region. 

The basioccipital condyle is no longer round, but forms a mere 
lip round the lower border of the foramen magnum. The whole 
a.iTaiigement, is so remarkable that if' 1 had not myself removed' 
the thin skin of matrix surrounding it, I should not have believed 
it possible. This lip, is' no doubt 'partly ' formed by^ the exoecipital, 
as it extends up round the sidas of the foramen magnum. .. 

* Tliis is tlie specimen the' 'lower, "jaw o'f which 'I fiescrihal muder the , name' 
ScjpmwstwJms whaitsp Ann, & ■Magt/Nat-.-Hist.'SeT. 8, ,voh x.'p. 57B,' hg. 8. l am 
not certain of the identificatioB. 
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The bfisioccipital is a very tliiii bone, articulating as usual with 
the exoccipitals and opisthotics. 

The exoccipital is an exactly similar bone to that of Arciops, 
The paroccipital process is very shallow, so that tlie foraioeii 
pigiilare lies much nearer the bottom of the skull, and actually 
looks as inucli downward as backward. The front face of the 
|)aroccipital process is slightly cliannelled, and tlie fenestra, ovalis 
lies at tlie inner end of tins groove above tlie level of the l)a, si- 
occipital condyle. It is a comparatively small hole surroundecl 
by a smooth and badly-preserved area of bone. 

The tubera are much lower and much further forward than in 
AretO'ps. the lower surface of the l^asisphenoid being only coni- 
parativety slightl)’ depressed. 

Tlie basipteiwgoid process is very similar to that of Arciops^ 
but seems to be pierced by a canalis Vidii. 

It is at once olDvious that most of the differences between this 
type and Afi'ctops are due to a reduction in depth of everything 
wliicli lies below the bottom of the foramen magnum. 

The type and only existing skull of Arctognath/us is unfortu- 
nately damaged so that nothing beliind the fenestra ovalis is 
visible. In this foiin the basioccipital is even thinner than in 
ScymnognatfmSj and the fenestra, ovalis lies above the bottom of 
the foramen magnum. The tubera basispbenoidaliii, are repre- 
sented only by the thickened margins of the slightly concave 
triangular lower surface. The basipterygoid process is similai* to 
that in Scymnognathus, but is relatively further forward. 

In Diademodou the basioccipital is so thinned that the centre 
part of the thin lip-like condyle of Scymmognathus is pinched out 
altogether, lea.ving the two condoles, which are no doubt mainly 
exoccipital- Although no definite suture has ever been seen, the 
texture of the bone makes it certain that the exoccipital in 
Diadermdon is a small triangular bone forming the lower margin 
on the extreme back of the skull. Tlie fenestra jugalaris lies 
entirely on the lower surface and does not face in the least 
backward. The paroccipital process is moi'e massive tlian in 
Scynimgncith'fis owing to the fact that the post-temporal fossic lie 
above the level of the foramen magnum. The front face is 
channelled, and the fenestra ovalis lies at the inner end of the 
groove considerably above the lower margin of tlie foramen 
magnum.' 

The tubei^a basisphenoidalia are very reduced, being merely 
the tlnck edges of the nearly flat ventral surface of the triangulax' 
.basisph'enoirl.' , 

The horizontal ba,sipterygoid process is similar to that of 
but miich.;^^ 

ArGtognMhm is in all visible features of this region exactly 
intermediate between ScymnogntdJins and DkichmodonA 

Comparison of these descriptions with text-figs. 3 and 4 wdll 
show that the changes hake- place .quite '■regiilarly with time, and 
that all of them depend event liaily on the reduction of the 
whole regions which lie below the base of the brain, a redu 
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Occipital views of tlie skulls of - 


'A. Biademodm, ■ ' B, 'Sc^mnoffnatJms wJiaitsi ? ■ 

C^Arci&pstoiUistomjgeiue%&:p.B, 

■P«r.Oc.,'Paro.ccipital process'; ’X., Boramen jugular© ; 'M.v.Oe., E'xoccipital ; 
Squamosal ; Tah,, Tabulare; 'interparietal; Basisiplienoid/ 
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Kow, according to Br. Broom's figure of the occiput of tlie 
type-skull of Bcmria, tlie Lasioccipital condjde is large and 
roiiuded, much more like that of A^'ctops than any other of the 
series desciibed above. The fenestra lies far above the bottom 
of the occiput, looking direct! backwards. There is no trace of 
the gradually developed triaugiilar lower surface of the l:)asi- 
spheiioicl which is so characteristic a feature iu Oynognatliids. 
In fact, it seems cpiite certain tliat the basicraaiial region of 
Bativia is the product of an utterly different type of change from 
that which has led to that of ])iadem.odon^ and as the features of 


Text-figure 4. 





The occipital and otic regions of 

A. Dimetrodon. 

%Arctopsii}Ulisfoni, 

0. Sc^mmgmthiis whaitsi ? 

IX Diademodott, 

Viewed from below and tlie right side. 

Tuh., -lul.'erosities of basispbenoid ; Oo.O,, Occipital condyle ? X., Foramen jugiilave j 
Basipterygoid process; X.Ov., Fenestra o?alis. 
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tills region in tlie Endoi?dodon~zone Gorgoiiopsicl Scymjiocfnatlms 
are olivionsly prophetic of those of Cynognatliicls, it will follow 
that the Baiiiicke have had a quite different ancestry since that 
time, which is long anterior to the development of a “'Cyiiodoiit ’* 
structure — i. e , a secoiidaiy jialate in any form. 

This conclusion, if true, will necessitate the splitting up of the 
Order Cynodontia,’’ and the recognition that it incliides at least 
two distinct branches which were separate wdien they indepen- 
dently acquired a secondary palate. 

The detailed structure of the palate of any C4orgonopsid is 
not known beyond the possibility of doubt. 

All Gorgonopsids which I have seen agree in the following 
features : — 

1st. There is a long region in front of the basisphenoid in 
wdiich the two pterygoids are in contact, apparently with a 
median parasplienoid, but perhaps for part of the distance witli 
each other, and in which their lateral margins are parallel ; so 
that the whole forms a narrow bar behind the powerful descending 
processes of the pterygoids. 

2nd. If an interpterygoid vacuity is present it is very small, 
and lies just between the descending Ganges of the pterygoids. 

3rd. There is a deep groove clown the middle of the posterior 
part of the palate. 

4th. There are no siiborbital vacuities. 

5th. There are very large posterior nares, which are separated 
by a bar lying eonsklerably above the level of the lower edges of 
the maxilke, wdiich tend to be approximated. 

Ko skull I have seen shows all the sutures on the palate satis- 
factorily. The skull of Arctops shows many of them, but most 
imfortiuiately, owing to its having been' split longitudmally, 
those in the middle are not clearly visible postei'iorly. 

The type-skull of Gorgonops shows many sutures in a rather 
indefinite manner. 

As Dr. Broom has pointed out, the bar which divides the pos- 
terior nares in Gorgonops and many other forms is actually single. 
It has to be considered whether, like the single “■ vomer’" of the 
Anomodoiits, it is reall}^ composed of a pair of fused prevomers, 
or wiiether it is a parasphenoid. Its complete resemblance in 
shape, even to the grooves on its upper, surface for,: Jacobson’s 
organs, ,to the undoubted prevomers of many The,rocephalia, 
■suggests that it is to be interpreted in the same .way ; and in ,tlie 
type-skull, of Arctops it actually seems .to be double, wlie,n seen .in 
section on the anterior end .of the specimen, about '.one centimetre 
in front of" the posterior' end of the posterior nares. Tii this 
specimen,' in place . of the- single 'dorsal, ridge -wdiich - occurs .in 
■ Ecyrmiognathus, ■ there 'are, two ,,less . than a millimetre n,pai*t,'and 
the groove between .them seems to '.be' -continued' by a suture,, in,'to, 
the '.palate. ' , If this' observation, .is correct, and- the ^co'ndition. -of 
the specimen iii" this region is-not''go.od,:enough for ceitainty, then 
there caii be no, doubt .that -, the,' bar ■be.tween 'th'e'''palatd-nares in 
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Gorgoiiops is really composed of a pair of prevomers fused 5 just as 
is tile rather similar bone in the Anomodonts. 

In the type-specimen of Gorgonoj^s it seems clear that tliere is 
no median suture down the palate between the posterior 11 a res and 
tile very small iuterpterygoid vacuity. On the otlier liand, there 
seems to be very indelinite sutures along the side walls of the 
medifin groove of the palate, exactly in tlie positiiin w'here the 
sutures between the vomer and pidatines and pterygoids lie in 
JJiademodon, 

If this be so then Gorgonops will have a large mammalian 
vomer in the posterior part of its palate and a fused pair of pre- 
vomers anteriorly. 

In ArctopSj which is much more primitive than Gorgooio^ys, 
there is some evidence suggesting that the pterygoids reached 
forwa-rd to the prevomers. 

Comparison of the series of charactei'S recoivled above as 
features of the Gorgon opsid palate with the similar series on 
p. 1022 of this paper refendng to Bauria, will shoiv that Bcmricc 
differs in its palate in exactly the same manner from Gr/rgonops 
as it does from Diademodon. 

In fact the Gorgonopsid palate, as I have previously pointed 
out, presents a very close resemblance to that of the Oynognathids, 
a resenil) lance which is much more striking in the advanced 
sirctogncithim than in the more primitive Gorgonops. 

If the interpretation of the structure of the palate of Gorgonops 
given above be correct, then the only differences ])etwe 6 .ii it and 
that of a Cynognathicl are the development of a secondary palate, 
the beginnings of which are seen in that type, and tlie concurrent 
reduction of the prevomers ; a change which is paralleled in 
Crocodiles. 

Amongst the otlier characters, of which a. progressive and 
ortiiogenetic change is seen in this series of skulls, are the occiput 
and tlie temporal region. 

The occiput of Arctops (text-fig. 30) is very nearly flat, with 
a minute foramen magnum and only very sliglit projecting ridges 
formed hy the tabulares and squamosals. It only differs from 
that of tlie Dei nocephalian Tltanomclim in the slightly greater 
spread of the sqiiamosals. In particular, it resembles this miimal 
in the very great breadth of the interparietal. 

In Bcymmgnathus (text-fig. 3 B) tlie occiput is deeply concave 
and ' the sqiiamosals very wide. The interparietal is very much 
narrower than in Arctops. 

In B'lmlemodon (text-fig. 3 A) the occiput is very concave and the 
interparietal narrmy. 'This form, however, differs .pronouncedly 
from the, Gorgonopsids , in rits,. very ; largely .developed squaiiiosals, 
"a: 'feature ''not shown 'in the ■ %tliDsaiu*ians which' .seem to he 
'..related, tO'it.' ■ '' 

.. in the temporal region is .remarlcable amongst Gorgon- 
opsids .for the extraordinaiy width of the -.parietal' region and„..the 
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shortness of the temporal fossfe, ■wliicli are oni}’ about lia.if as long 
as the width of the parietal Ijone, 

In Scymnognaihus the parietal region is iniicli narrower, and 
the temporal fossae nearly as long as the parietal region between 
them is wide. 

In ArctognatJms the temporal fossae are longer than the paiietal 
region is wide, and in the CHniognathids they are very long, and 
the parietals form a narrow crest. 


73rain-cavitij of Scymiiogiiathus. 

The specimen of Scymnognaihus shows the brain-cavity, 
although, owing to the hardness of the matrix until which it wLs 
filled, tliis is not very well preserved. Its main features are, 
hou'ever, quite certain, but it does not merit a lengthy description. 
The general structure will be best understood from text-fig. 5. 


Text-figure 5. 



The hraiu-cavity of Scj/nmotpiathus whaitsl r in sagittal section. X 1. 

There is a distinct resemblance to JDiademodon owing to the 
comparatively tlfin basioccipital and the large opening to the 
vestibule tlirougb the posteiior end of wdiich the tenth nerve had 
its exit. The general features of the vestibule recall Diademodon^ 
but there is no visible tx^ace of a cochlea. 

The chief difierences from the more recent animal are that the 
vvhole cavity, for the cerebellum.' is 'very much smaller, and that 
its base, rises , very "rapidly : in front,, very much' as ' it ' do'es in' 
Dimetrodon. 

The prootic, although, it extendS' further'foi'ward .than'in' 'the' 
.Anomodonts 'and Dhmtrodonihm .'more, of. the greater ■anteriox" 
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projection wlncli, occurring in iJiademodon and also in Ornitlio- 
rhynckim, has a long suture with the parietal. 

Quadrate region of Gorgonopslds. 

A large Gorgoiiopsid skull, at a slightly more advanced stage of 
evolution tlian Arctops, from the Endothiodon zAine of Beaufort 
A^est, which was collected by the Bev. J. H. Wbaits and is now' 
ill the British Miiseiini, show's the quadrate and the bones 
siiiToundiiig it in a most perfect manner. 


Text-hgiire 6. 




The quadrate lUitl siirroimding bones of a Gorgonopsid from the 
zone of Beaxifort West. XI. 

A, from in front ; B, from behind. 

Pt^r.Oe. Ahimccdpital,: process ;■ PA, Pteyrgoid ; (Qlir., Quadrate ; QiaX.j Qiiadrato- 
jiigal ; Squamosal ; Tab., Tahnlare. 

" Tlie sqiiasiosal ' has a powerful articulation with the end : of the.; 
'paroccipitah process ; tlie.bone there' sends a process dorsally and 
■ineclially ' which "articulates with.' the tabukre, postorbital, and 
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probably tlie supraoccipital and parietal. Lateral to its articu- 
lation with the paroccipital process the squamosal is very massive, 
and after ]3assing- directly outward for some distance finally 
curves round and forms part of the zygomatic arch. The front 
face of the lateral pai*t of the squamosal is excavated for the 
quadrate and quadrate jugal. 

The quadrate is a comparatively large bone with a trace of tlie 
pterygoid i*amus in a slightly turned back area behind which the 
posterior end of the pteiygoid passes. The lower margin of 
the bone is thickened to form the condyle, wliicii, although its 
surface is destroyed, must have looked very much more forward 
than downward. 

The quadra tojugal is a small bone completely fused with the 
quadrate at the low-er margin and actually forming a good deal 
of the condyle. On the posterior surface it is seen to o\'erIap the 
quadrate ; separating a good deal of its posterior surface from 
the squaanosal between the two bones is a large foramen. 

In Arctognathus the quadrate is partially shown on one side, 
and relatively is considerably smaller tlian that of the earlier 
type described above. 

In Diaclemodon the Cjuadrate as it has been described l)y 
Seeley, Broom, and myself, is very much smaller. It will be 
remembered that it is possible that there is a foramen through 
the quadrate of Diadeinodon suggesting that even in that form 
there is a rudimentary and otherwise totally fused quadratojugaL 

The Palate of Lycosuclius ? 

In the British Museum there is a very large Therocephalian 
skull (R. 4100) from Yit. Kyk, Goiiph, collected by T. Bain from 
the Tapinocephahis zone. 

This is perhaps not definitely determinable, as it is broken 
off through the canine, behind wdiich it shows only one molar 
tooth. I can see no generic differences, in fact few differences, 
except that it is considerably larger, from the specimen of 
Zgcosiwlms vamlerriti described by Dr, Broom. In any case it 
is miquestionable tliat it is closely allied to Sm/lacosaim.is, The 
palate of this individual is very ’well but curiously preserved, 
having been cleaned b}’' the weathering of a broken face which 
passes along the palate, leaving its medial portion adherent to one 
block and the remaiuder to another. 

The basisphenoid is not completely shown, but has a very deep 
(2 cm.) .and naiTow keel - along its ventral surface..' 'Although 
they are only incompletely exposed, it is evident that the,. Lusi- 
pterygoid processes are the -usual flat 'phites found in all ■ South 
African “ Carnivorous'^' Therapsids. . It is, clearly shown that 'the 
e.pi pterygoid, 'which '-is a , 'comparatively ■ nairow^ hut- „' laterally 
flattened bone, articukites .with' the. process. . 

, .The pterygoid is', the usual darge trirad-iate 'bo'neq.-it, artieulat-es. 
’with,-, the basipterygoi,d 'P'roces.s;',and''-:"sen'ds'a' ,ram,us, , ba-'ck. 't-O; -pass 
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■beliiiicl the quadrate. The vamus has a ridge down its outer 
margin and a fiat shelf on the inner side. 


Text- figure 7. 



Eestoratioii of tlie palate of Ijt/eosucims ? X 

..B, Bp., , Basisplienoid ; P.F., Prevomer ; . Palatine ; Pt:* Pterygoid ; 

■' Vo., Vomer. 


In front of the ^ haamplienoid the ■pter.ygoid : rises into aliigh 
ridge overlapping, on^ to the ;-lbasisphenoidai 'keel,' wh^ terminates , 
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siiddenlVj lea ving tlie ridge on the pterygoid to form the side of a 
narrow interpterygoid vaeiuty ; fiii'tlier'forward tl‘.e flange of the 
pterygoid meets its fellow of the opposite sirle, and the two run 
on ill contact till they are again sepainted by a small round 
iiiterpteiygoid va cu i t}-. 

At the side of this region the process which combines with 
the transverse bone to form the powerful pterygoid flange is 
given off. 

Further forward the hone hears a ridge with two irregular 
rows of teeth, and flnaliy nndoubtedh" continues forward to the 
prevomer. 

On the block from which the median part of the palate has 
been split awviy, there is very clearly shown a long median bone 
forming a narrow vertical plate. That this bone is not, as it 
niiglit conceivably have been, formed by a fused pair of ridges on 
the doi’sal surface of the ptei'ygoids, is shown by the occurrence 
of very fine but I think definite sutures, between its posterior 
end and the pterygoids, and conclusively by the fact that what is 
undoubtedly a part of the pterygoid is applied to its lateral face 
ending in front in a very obvious manner. This median bone is 
clearly seen to pass between the posteiior ends of the prevomers 
in front. 

There can be no doubt but that this bone is the same as the 
vomer of Diademodon^ and is the median bone in the same position 
which, if I am right, occurs in Gorgonops. 

The palatine is a large bone with a long suture with the 
maxilla; posteriorly it forms the front border of the large sub- 
orbital fossa and its inner edge bas a suture witli the pteiygoid, 
finally it has a sliort contact Avitli the prevomer. 

The two prevomers are very clearly seen in the specimen ; 
posteriorly they are separated by the vomer, but in front they 
are in contact ; the low-er suiTace of the bar between the posterior 
nares, which is formed by them, 1ms exactly the same form as tha.t 
of the similar bar (which in my view is probably formed by a 
pair of fused pro vomers) in Go^'gonops. 

The palate just described differs from that of Scylacosaurits 
only in the presence of the very narrow vomer. 

This palate will be seen to resemble that of Bauria in very 
many features ; in fact it differs from the palate of the nearly 
contemporary Gorgonopsids in exactly the same features that the 
palate of Bauria differs from that of a Oygnognathid* 

This specimen is the first that bas showni a definite median 
vomer and a pair of paired prevomers in the same animal. It 
seems to me to add a very strong argument in favour of Dr, 
Broomes view that the mammalian vomer is not homologous with 
the vomers of a Lmrcl. 

The various new facts brought forward in this paper show that 
the accepted division' of .the Carnivorous^^ Thex'^psids',,into 
Tiierocepbalia,' Gorgonopsia,- and ■ 'Oynodontia', is far from satis- 
' factory. ■' In ' my opinion ' the - ■ differences, between . Bimrim .and .its 
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allies and tlie Cyiiognatliidfe are important — a, re, in fact, to a 
great degree actually tlie same as those separating the “ Tiiero- 
cephalia ’’ and “ Gorgon opsiad’ I do not regard these difierences 
as being of ordinal value, and as a purely temporary measure 
propose to revive Owen’s term of Theriodontia as an Order, 
including in it as suborders tlie Therocephalia, with Scylacosaimis 
and Lycosaiirus as well-known types; the Gorgonopsia, with 
Gorgonops^ Arctops. Scymnognatlius, Arctognathus; the Banridai, 
with Jjcmria, Jlicrogomphodon, and Sesamodon; and the Cyno- 
dontia, to include the Nythosauridm and Ojnogiiathidas. 
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55. Contributions to the Anatomy and Systematic Arrange- 
ment of the Cestoidea. By Fkan-k E. Beddaki), M.A., 
D.Sc., F.R.S., F.Z.S., Prosector to the Society, 

^ [Received June 8, 1914 : Read November 10, 1914] 
(Text-figures 1-9.) 

XV. On a new Genus and Species op the 
Family Agoleid.e. 


Index. Page 

Monoecocestus eretMzontis, gen. et sp. n 1055 


I obtained a large number of examples of this new Tapeworm 
from a specimen of the Canadian Tree- Porcupine, Eretkizon 
doTscdim^ which died in the Society’s Gardens on 14. From 
the comparatively shoi’t time which the host had lived in the 
Gardens (one year and two months) it would seem to be very 
possible that it was infected with the parasite before arriving in 
London, and that this Gestode is therefore an American and not 
a European genus or species. On the other hand, there are no 
facts which would render the opposite view untenable. But little 
is known of the longevity of these worms in their final hosts. 
To the naked eye, or after an inspection wdtli a hand-lens, 
there is nothing remarkable in the wmrm, which, however, 
shows on a more profound anatomical examination to present 
several features of interest, of which the most important is the 
great reduction of the female efferent organs. This feature 
would seem to place it in the family Acoleidee ; but the systematic 
position will be considered after the structure has been gone 
into. 

This species is medium sized, the examples reaching a length 
of 50 to 60 mm., or pex'haps a trifie more ; the gi'eatest breadth 
is not more than Just over 3 mm. When alive, the scolex end 
of the worm swayed about with considerable vivacity, which 
I have not observed to be generally the case among tapeworms, 
the movements being, as a rule, slower. 

The segments are fiat and thin, and at the end of the body get 
to be rather translucent. This lack of the usual wdiite appearance 
is not, however,' due to sterility ; -the very last ^segment in ''such, 
examples as I examined, by means -of '.sections, was gravid. The 
s:iolex is, very , distinct, though . the . bo.dy ' 'widens immediately, 
after it. ' There are' no. hooks of any kind upon ; either 'the 
rostelliun or the 'suckers;' .'There ''is, ,in fact, no rostellum ; ' the 
suckers' are':, fairly .large, .and '.''■conspicuous. .Under examination' 
with a lens, the ,' neck .appeared. ^ to - .be ,qui,te absent, .and,, the ,','Seg.- 
mentation' to ''commence 'at, once.. ..^."'There ,is,,.''howe,ver,.,''.aS' may be 
seen '.in lo'ngitudinai .seotio'os, a very short"h.eck' w.he.re no segments ■ 
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are to lie observed. In tlie sti’obila region the segments are 
at fii'st very narrow ; but they increase in length posteriorly, 
tlioiigii never reaching a greater length than diameter. The 
hinder iiiargiiis on either side project in the more mature 
segments over the following segment. The last segment of the 
body was often to be seen ; it w'as narrower and a trifle longer 
than those immediately preceding it and somewd'iat oval in form. 
As already remarked, this segment did not prove to be sterile. 


Text-figure 1. 



P 


MoncBcocestm o^etliizontU. 

A» General view of seolex mid anterior proglottids. 

B. Aiew anterior proglottids, illnstrating relative positions of receptaciilum 
seininis and cirrns-sac. 

^ Genital pore. r.s. Beceptaculum seminis. 

The gentid alternate wtli rigid regularity from side to side 
of the body. The cirrus was frequently seen to be protruded, 
and very often an oval body bearing the cirrus also projected 
from the side ; on making sections this body proved not to be the 
protruded cirrus-sac as .might have been anticipated,' but ' that 
,sac suiTOim'ded' by a certain -part of 'the .medullary tissue which' 
together; formed' a marked- -.bulge upon ..the side .of '."the''seg-m-ent.' 
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These are the only external characters to be noticed in this 
worm, whose identity or systematic position, as is obvious, could 
not be thereby determined. The flatness and tliiiiiiess of the 
strobila is emphasised by transverse sections. In such, the fact 
may be observed that the cortex is of less diameter than the 
medulla. As is usual, the two layers of parenchyma are separated 
by a layer of transverse muscles, which is, in the present species, 


Text-figure 2. 



Part of a transverse secfcioii through a ripe proglottid. 

< 2 !. ' Cirrus-sac. ow. Ovar}^ ■■ n«. Itecep-taeulumAeraims. ' Uterus. ■ ' 
Water- vascukr vessels. 

a thin one. So, too, are the longitudinal muscles^ w’hich are no- 
where massed into bundles. They lie singly, but in several rows ; 
nor is their arrangement regular^ Thus the muscular system is 
altogether slight, and contrasts in this with various members of 
the family Acoleid^. The muscular fibres themselves are slender, 
Pkoc. Zool. Soo. — 1914, ISio, LXXl TO 
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aud it is not a little imiisiml to find that the abundant clorso- 
veiitral fibres are of stouter build, and thus much more 
conspicuous in a transverse section. Calcareous bodies ai-e 
iiiimeroiis in this species, and are to be found throughout the 
body both in the cortex and the medulla. 

The vxtter-vmciilar system consists of the usual four ioiigi- 
tudinal trunks, of which the ventral are connected by the usual 
transverse vessels in each segment. Both in transverse and 
horizontal sections it can be observed that the two trunks of each 
side of the body are placed as nearly as possible side by side. 
The outermost of the two vessels, however, is slightly to one side, 
that is to say, it is, being the dorsal vessel, slightly dorsal in 
position of the ventral tube. It is vrell known that the relative 
positions of the dorsal and ventral tubes when lying side by side 
dififer, being in some species arranged precisely in the reverse 
fashion to others. In the present \rorm the dorsal vessel lies to 
the outside, as I presume from the fact that the outer ^^essel is 
not the one which is connected with its fellow by the transverse 
vessel ill each segment, and from the fact that it is from time to 
time much narrower in calibre than the inner ventral vessel. 
Often, however, the two vessels are of the same size. The trans- 
verse tubes lie in the middle of the medulla, and at the end of 
the segment. The inner longitudinal vessel bends inwards to 
give off the transverse vessel, which thus forms a Y “like angle. 
I could discover no trace of any network connected with of 
the main trunks. Such a netw’ork exists in the family Acoleidie, 
and is referred to by Fohrmann * in BMpleya inermis. 

Genital Organs. 

A peculiarity of this species— which, however, it shares with 
a good many Cestodes — is the early development of the genital 
organs. It agrees, for instance, with mnericcvna (to 

accept V. Janicki’s identification of Stiles’s species t) in this 
feature, a point wdiicli must be borne in mind in comparing the 
two. I recognised in longitudinal horizontal sections consider- 
able traces of the genitalia in the fourth segment, and I would 
not like to assert the absence of still more undifferentiated 
beginnings in an earlier segment. In the sixth segment the 
cirrus-sac was fairly developed and the sperm-duct obvious ; and 
in the sixth segment I saw for the first time a perfectly clear 
cireular external pore. This was seen in a specimen mounted 
entire in glycerine, and it agrees, with another specimen which 
I examined by sections. There were pores in all the segments 
posterior to the sixth. I have already mentioned the absolute 
regularity of the al^ of the genital pores from right to 

left ''Side. , ^ The earliest segment in. which .the .genitalia' appeared 
•to be ■ ' quite functional "Was ...the . ninth, in -which I, obse.rvecl ' the 

Rer. Saisse.'ZooI. xvi. 1908,, p..yo, ■ 
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receptaciilum to be full of sperm. ISTeitber the testes nor tlie ova 
were ripe so early in the body. 

The testes lie posteriorly in the segment just in front of the 
transverse water- vascular vessel. They form a narrow band 
running right across each segment, but contained "within the 
area bounded by the lateral water-vascnlar trunks. 

It may be seen in transverse and horizontal sections that the 
testes are not more “than two deep and are in three or four 
rows. There are about 60-70 in each segment. I regard the 
testes as dorsal in position, because when the outer and dorsal 
"water-vascular trunk moves away fi-om its lateral position with 
reference to the inner tube, it lies to the side corresponding to 
that on which lie the testes. They are therefore dorsal, and the 
ovary is venti-al in position. 

Furthermore, since the ciiTiiS”Sac passes to the same side of the 
two "water-vascular tubes as that on which the testes lie, it has a 
dorsal position with regard to them ; this point is not mentioned 
by Fuhrmann in his account of Shipley a. Moreover, as the trans- 
verse vessels arise from the ventral vessels they, too, are ventral 
in position, and therefore the female organs such as the recep- 
tacalum, which is more or less level with them, must be ventral. 
Fuhrmann states that in Shipleya the ovary is ventral. I have 
not been able to notice any ripe masses of spermatozoa in the 
testes, though there are many in the cirrus. This absence of 
sperm from the testes has already been noted by Fuhrmann in 
another genus. 

The ^5^5 de/ferem of this worm is very remarkable. In the 
very young proglottids the vas deferens emerges from the cirrus- 
sac as a short and curved tube which is curved backwards towards 
the testes. In rather older proglottids the vas deferens is not 
much longer but is distinctly clifierentiated into two regions; 
there is a wider tube which emerges from the cirrus-sac and this 
abruptly becomes narrower in the distal region, where it ulti- 
mately breaks up into three or four branches for the supply of 
the testes. This differentiation of the vas defei^ens is much more 
highly developed in mature proglottids. The vas deferens after it 
emerges from the cirrus-sac runs forwards and inwards obliquely 
towards tlie anterior end of the segment, and that is a’way from 
the testes, which are posterior in' position,; this region of the va.s 
deferens is .that of .the greater- calibre, 'and the fine tube which 
issues ■fx''om it is the .sperm -duct proper and.' runs "backwards 
towards' the testes,' and, thus 'at- an acute'angle.wuth the anterior, 
region, ' , Th.is .is - foreshadowed. . in .the . curved course of the entire ' 
vas d.eferens,' shown in .'the' immature proglottids. To return to 
the anterior section of the vas deferens — this tube is veiy wide, 
relatively speaking, and often dilates at the ends, where it passes 
.into the 'narro.w sectioii."of the vas deferens, into a circular sac ; 
its width varies in parts and according to the state of clevelop- 
nient of. the seg'nient, - ' 

- The intimate structure of this region of the vas deferens is a 

70 * 
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little difficult to make out. But it is clear that it forms a tube, 
slightly sinuous, which is walled by a layer of cells' in whicli 
appear to lie masses of secretion, which masses are colloid in 
appearance and deeply stained by Inematoxyliu. They are found 
also within the tube, especially in its more dilated regions. 
These masses of secretion, as I suppose them to be, are shown 


Text-figure 3. 



MonceeocesUm ereth izoniis. 


A, Cirras-sac in longitudinal section. 

<5f. Its cellular sPeatli. c. Slightly produced cirrus. 

B. Proximal end of vas deferens. 

<?l. Cirrus-sac. L Longitudinal mnscular fihres. /is,si. Dilatation of 
vas deferens. 

in text-fig. '3.', The ' .tubular cliai^cter of ■ thiS". dilated,"' region '.of, 
the vas deferens is very obvious .in the younger proglottids, 'where 
the cells of the tnbe have not become modified by the secretion 
spoken of. In parts, for instance, in the terminal dilatation 
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represented in text-fig. 3, the walls of the tube are thin but 
apparently still cellular. From this dilated extremity spiiiigs 
the fine and narrow distal region of the vas defei'eiis, in which 
the actual walls are to be recognised with difficulty. These 
appearances suggest that we liave to do here with an extremely 
form of a vesicula seininalis, which possibly serves 
other purposes beside the mere storage of sperm ; but as"to what 
these functions are I have no reasons to form an opinion. It 
is, however, perhaps to be associated with the development of 
the spenn, wliich does not appear to come to maturity within 
the testes, as I have already pointed out. In all proglottids the 
dilated and glandular region of the vas deferens appeared to be 
full of sperm. 

The cirnts-sac of this worm is large and reaches inwards 
across the two longitudinal tubes of the watex’- vascular system. 
It is perhaps half a millimeti'e in length. As already mentioned, 
the cirrus -sacs alternate in position with absolute regularity in 
successive proglottids. Each cirrus-sac opens on to the exterior 
in mature segments rather behind the middle of the proglottid, 
and its position is oblique — the posterior end being directed 
{interiorly ; tlie external aperture is thus directed rather liack- 
wards. I observed iio individuals in co'pula^ and it is difficult to 
understand how this takes place. In the case of other Acoleida?, 
which ai’e all, like the piesent genus, without female orifices in 
tlie mature segments, it has been suggested that the spiny cirri 
perforate the body. Of {xny such spines there seems to be no 
trace in the present species. But frecpiently the cirrus within 
the sac was dilated with masses of sperm, conspicuous on account 
of its deeply staining with Inematoxylin. Tiie cirrus-sac projects 
into a fairly deep genital cloaca which is, in the most anterior 
segments wliere the cirruvS-sac is immature, quite as deep as the 
cirrus-sac is long. The distinctiveness of the genital cloaca is 
rather lost in the matui*e proglottids. The cirrus-sac itself is 
oval in form, with a gx'adually decreasing anterior region wliich 
projects into tlie genital cloaca. It is, in fact, pear-shaped with 
i-ather a long stalk. 

When tlie ciiTUs-sac is quite fully formed, it is seen to lie in 
a riitlier specialised region of the body parenchyma. This I’egion 
is foxuned of veiy lax tissue, which might thus be supposed to 
allow of gimter freedom on the part of the ciimiis-sac. More- 
over, isolated but xiumeirnus muscular fibres run inside and outside 
of this lax area which are: attached to the cirrOxS- sac and probably 
sei*ve as retiuctox^s. This lax area is not limited to the region 
occupied by the ciiTus-sac alone; it runs back and accompanies 
the first part of the sperm-duct. In a series of sections the 
cirrus-sac and the first part of the sperm -duct are seen to lie 
loosely in the lax tissue which extends beyond it in every 
direction. The ciiu'us-sac is extremely muscuiai% the walls being 
unusually thick. The muscle-layers are two, the outside being 
qf fibres having a longitudinal direction, and wfithin this is a 
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miicli tiiicker layer of circular fibres. The inner layer is twice, 
or ill parts thrice, the thickness of the outer layer. The inner 
circular layer ceases with the diminution in diameter of the 
cirrus-sac on its way to the exterior ; the inner oval region is 
alone thus fortified. The outer muscular layer, however, con- 
tinues to the distal extremity of the cirrus-sac and its narrower 
projection. Outside of these muscle-layers the cirms-sac is 
enclosed witlnn a single layer of rather large vesicular cells with 
a prominent nucleus. It appeared to me that this tiyer was 
continuous with the epithelium of the ensuing vas deferens, 
though special to the cirrus-sac in its jieculiar structure. The 
cirrus-sac, as usual among the Cestodes, contains delica te nuiscidar 
fibres and niieiei within it in addition to the cirrus. In the 
younger stages in the development of the cirrus-sac tlie vSac has 

Text-figure 4, 


ov. 



Moncccocestus eretJi izontis. 


A proglottid viewed in its entirety, to show the position and shape of the 
ovary [ov.) and vitelline gland (iKg.). 
en Cirrus-sac. w.e. Water-vascular tuhe. 

moie delicate tvalls in the rounded part of it, while the region 

leading to tlie genital cloaca has tliiekei' niuscnilai' wnllsfthe 
precise reverse occurs in the adnlt sac. The cwrws itself lies in 
a perfectly straight line in the adult cirrus-sac, iind is of even 
calibre thronghont when not distended with sperm; there is 
nothing in the nature of a vesic.ula seminalis within the cirrus- 
sac such as has been cleserihed in nianv forma. But when 
charged with sperm, dilatations are formed locally which are 
therefore to he regarded mei-ely as local turgeseences due to the 
enclosed sperm, and not,, as representing a definite dilatation 
on the course of the duct, such as is the receptaotilnm upon 
the course of the vagina in this and other tapeworms. In 
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tlie yoiingei'* and more spherical cirrus-sacs of earlier segments 
the cirrus is coiled. It perforates the muscle -layers of the 
cirrus-sac to become continuous w'itli the vas deferens without 
any change of diameter. 

The ovary of this worm is ventral in position, as in Shifleych 
mermis. In horizontal sections it forms with the vitelline gland 
almost a complete ring, since the ovary is semicircular and the 
smaller vitelline gland serves to close the semicircle posteriorly. 
The ovary is larger than the vitelline gland, and lies, of course, 
more anteriorly in the segment. In transverse sections the ovary 
is seen to possess a longitudinal and tubular form, the greater 
part of the cavity being empty. This is illustrated in text-fig. 2 
(p. 1041). It is there seen to be pressed closely against the 
transverse muscular layer bounding the medulla, and thus to lie 
below the receptaculum seminis and also, to some extent, the 
vitelline gland. The remarkable tubular form of the ovary in 
young proglottids might lead to its being confused with the 
commencing uterus, wdiich, however, lies above it and on a level 
wdth the receptaculum over urn. The ovary has thus a fiattened 
fornvwheix viewed in its entirety. It is near to the middle of the 
proglottid verging towards the pore side. The young cells, which 
wdll become ova, are chiefly massed at the two ends right and left 
of the tubular Gvaiy, and this region, as shown in the figure 
referred to, is somewhat dilated on both sides, forming an oval 
sac. The course of the tube when vie^ved in transverse sections 
is quite straight frotn side to side. 


§ Vagina. 

A careful inspection of the horizontal sections shows that, 
although no vagina opens into the so far isolated receptaculum 
seminis, the equivalent of a vagina wmuld appear to be present. 
I cannot otheiwise interpret a narrow straight duet which opens 
on to the exterior beside, and in front of, the cirrus'-sac. This 
duct passes towards the interior of the body, up to a point on a 
level with the end of the outer half of the cirrus-sac ; it is 
therefore of very limited extent. It ends at this spot in a 
dilatation, an oval sac. I have seen this tube ending blindly in 
a sac in four or five segments. There is tlias no question of its 
normal pi'esence ; but I have seen it in the more anterior seg- 
ments only, but which are nevertheless well provided with gmnads, 
and a cirrus-sac as large as it is in the more posteriorly situated 
segments. The slender character of the duct and the delicate 
chamber into whicliit expands, x'emiiicl me gi*eatly of the conditions 
obtaining in my gmms Biflopyliddnm ^. But in the latter worm 

* P. Z, S. 1913, p. 562. The ..illustration'; 'depicting th.e vagina x>f ' Diplop^lidium , 
(text-fig, 92, p. 663) may he compared with my description of the present species. 
In the text of that paper I have remarked that only is this reversed 

position o£. pores. 'This.is an';'ohviGus;Z«|^^^<i?':v«'?uwidbr 
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tlie sina]] receptaciiluxB passes posteriorly into a duct leading to 
tlie internal portion of the female apparatus. It seems to me 
to be impossible not to recognise in this tube a rudimentary 
vagina,; but the dilatation can hardly be compared to a recep- 
taculum, since that exists elsewhere. 

In the first few proglottids of the worm, the female efiereiit 
apparatus is still more highly developed than in those proglottids 
which have just been considered. I find, in fact, in the first six 
or so of those proglottids in which the reproductive apparatus 
generally is recognisable in its details, that the vagina (text-fig. 5) 

Text-figure 5. 


Iloncecocesttis eretkizonfis. 

Part of a Iioriiioatal section through an anterior proglottid wliere the 
vaghm (i%) has not coinmeuced to disappear. 

Genital cloaca. 

is a wide thick-walled tube which opens on to the exterior close 
to, and in front of, the ciiTus-sac on the one hand, and communi- 
cates with the reeeptaculum. seminis on the other, thus forming a 
continuous female efiei*ent apparatus, like that of more normal 
Cestodes. It is, perhaps, during this tnrnsient state that fertili- 
zation is effected, also in the normal way vid this tube and not 
through the interstices of the body parenchyma, I have noted 
certain stages in the degeneration of the vagina ; that part of it 
which /Opens iiito the .Teceptaculum' '■■seminis persists,; after 'it has 
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ceased to be a pervious duct, as a narrow tract of tissue blocked 
entirely by medullary parenchyma, but still retaining a definite 
wail (text-fig. 6) separating it from the surrounding parenchyma. 
As already mentioned, the external part of the duct persists longer 
as a pervious tube ending blindly and in a dilatation. This worm, 
therefore, is interesting as showing a transition between such a 
family as the Anoplocephalidte and the Acoleiclfe in point of its 
female efferent apparatus. 

Text-figure 6. 



ns. 


Monceeocestiis €rc4liizontis. 

Part of a liorizoiital section through a proglottid a little further back than tliat 
referred to in text-tig. 5, to show degeneration of vagina (r.). 
r.s. Receptaculum seminis. t. Testes. 

The of this worm is reticulate, except in very old 

proglottids in which a more complete fusion of the network tends 
to produce a saccidar uterus. There are, however, even here, 
traces of the reticular condition. These may ultimately perhaps 
disappear. The uterus appears early, in the body, and I have 
depicted it in young proglottids in text-figs, 7 & 8, which are re- 
specti’sfely horizontal and transverse sections throngh young 
segments. ■ A corresponding section (text-fig. 9) represents the 
mature uterus in subsequent segments. This organ is seen to 
lie quite medianly in the proglottid, that is to say, it is well 
above the ovary and in the same straight line with the receptac- 
ulum seminis. The ovary has disappeared in the more .mature 
proglottids- The uterus at fii*st forms a network of rather 
delicate strands which are abundantly nucleated but contain no 
hxmen, or only a veiy narrow one. In transverse sections the 
lumen is quite visible in young proglottids, which are, however, 
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rather older than that depicted in text-fig. 8. The cavities appear 
in such a section to be detached, as the network is not so close as 
it becomes later. The cavities are lined with an epithelium whicii 
is at least less obvious in older uteri. 

Text-figure 7. 





Monoecocestits eretJiisontm 

Horizontal section illnstratiug tlie first appearance of the uterus (w^.), 
ns. Beceptaculum seminis. M?.n Water- vascular tube. 


In all the sections referred to it may be seen that the uterus 
does not extend laterally beyond the trunks of the water- vascular 
system. The uterus is quite persistent, and is not replaced by 
anything; of: the.; .'nature ’paruterine organs. . .The 'ripe eggs 
have a delicate shell, as appears to be the case in the Acoleid^ 
genei’aily. 

]>^aturally I have endeavoured to ascertain how far my species 
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resembles B^rtia (now written JBertiella) cmiericana^ a species de- 
scribed by Stiles ^ from the same genus EretMzon^ and previously 
assigned by the American helminthologist to the genus Andrya-. 
This species, which is possibly, according to Stile-vS, identical 
wdth Tam/ia laticephala of Leidyf, is regarded by v. JanickiJ 
to be identical with his Schizotcenia, 


Text-hgiire 8. 



Monoscocestus eretluzonth* 

Transverse section showing tlie retifbm nterns (mA)- 
CHiTus-sac.- ■ OT.-a. -Water-vascular tube, , 

At first sight of the figures given by Stiles in explanation of 
this species, I vvas disposed to think that it might be identical 
with that which I describe in the present paper. For example, 
the male pores alternate with absolute regularity frcm right to 
left in segment to segment, and the very early development of 

* Proc. XJ.S. Kat. Mas. xix. 1897, p. 165, 
t Proc. Ac. Sd. Pliilad, 1855, p. 443. 
i Zool. Aiiz. xxvii. 1904, p, 783. 
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the sexual organs is as in my species. The drawing showing this 
alternation does not clearly represent the female ducts; but they 
are shown in a figure of a transverse section t. I infer them to 
be present in Bertia americcma,” though no paiticuhrr and de- 
tailed Jiieiition of them is made in the text. Tlie shape of the 
uterus, however, and the extreme narrowness of the segments, 
ai*e sufficient to prevent any confusion l;)etween the two species. 
Tcenia pectinaia^ described by Oohbold t from the saine animal, is 


Monwcoeestus ereihizontis. 


Horizontal section showing the retiform nterns (ni,}. 
r.s. Eeceptaculnm seminis. io,v, Water-vascular vessel. 


too iinperfeetly known to permit of a comparison ; moreover, i' 
has unilateral genital pores-, whieh are fatal to sucli a comparison 
llie question may arise — are not my specimens perDapi 
abnormal ? "V' on Janickx § has lately directed a ttentioxr to tw< 
species of in which the geiiital pores are absent 

and at the same time Wolffhiigell! has made similar observationj 
upon a species of Bertiella. These facts are applied by v. Jaiiick 


* t StHas, ?ac. ciA pi X. %. 9^ 

J Can, !Nat. & Geol vn. 1862 , p. 394 f. 

§ CB. Halt. n. Pams* xxsvi. 1901), p. 222. 

!! Berliner tierarztl. Woohenschr. 1«M (iluoted by f. Jwiclci and Fabrnianii). 


Text-figure 9. 
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to Eahiniiaiiri's genus among tlie characters of which 

genus is the lack of these pores. Fuhrmann, however, has 
pointed ouf’^ that even if in the future examples of Apormaalha 
be met with in wlucli the sexual ducts reach the exterioi*, tlie genus 
A^jonna will not be invalidated thereby. I may use the same 
argument with i'ega,rd to the species of Oestode which I describe 
ill the present paper. But if I were compelled to ignore the 
rudimentary vagina, the genus would have to be placed in the 
subfamily Anoploeephalinse of the family Anoplocephalidfe, 
though it would remain distinct. 

Comqxvrison loith Shipley a inermis Fuhrmann, 

Although at first sight, and indeed after some study, I was 
disposed to place the present species in the same genus as 
ShijAeya^ and even to consider the possibility of the two forms 
being identical, I am no longer able, after a more profound study of 
this species, to identify even generically the two forms referred to. 
It is remarkable, however, that in pursuing my supposed new 
species through the dichotomous table of Mr. Eansom I arrived 
at the genus Shipleya^ the only difference apparently being the 
lack of spines upon the cirrus in my species. A reference to 
Fuhrmann^s original description of Shipleya ineimiis shows, how- 
ever, that there are other differences, and of importance. Shipley a, 
like other Acoleidae, has a body-wall which is traversed by a 
complicated series of muscles. Outside of the inner transverse 
muscles is a double row of large bundles ; outside of this again 
are four separate and veiy thin layers of transverse fibres, 
between each of •which is a layer of longitudinal fibres. Such a 
section is figured by Fuhrmann. In my species, on the other 
hand, there is but a single and the usual layer of transverse 
fibres, outside of which is a layer of singly disposed longitudinal 
fibi*es, an arrangement in marked contrast to that oi Shipley a. 

In the second place, although my species from Erethizon has 
a la;rge cirrus-sac, this organ is not so ku'ge as in Shipley a, 
where it measures no less than one millimetre in length and 
is, furthermore, covered by diagonal fibres. In my species 
the fibres have the arrangement described above on p. 1045. 
There is, however, in both species the accurate alternation in 
the position of the genital apertures. But we shall see directly 
that another tapeworm, more probably allied to my species, 
shows the same regular alternation of these pores from right to 
left side of the body. I do not think it likely that I have failed 
to see the spines upon the cirrus if they were really present and 
like those of ^ Fuhrmann described these spines as 

arranged in three rows and very like the thorny spines of the 
Acanthocepbala. I have seen nothing of the kind, though the 
cuticle cov^ifing the organ is composed of almost separate rod- 
like spinules. These, however, are closely set and in contact, 

ZogI, Jahrb., 
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and cannot be compared with spines such as I infer to exist in 
Shiphfja. The last-mentioned genus does not a,ppear to possess 
testes in the same segments as those -which contain the ripe 
female sexual products; Fiihrmann did not see those gonads 
but presumed that they were to be found in earlier segments. 
Now in my species the testes are obvious and numerous in 
veiy many segments. Prof. Fiihrmaun, with Ins experience 
of the structine of Cestodes, could not have missed them were 
they so plentifully present in Bhipleya mermis. This is a 
most important difference between the two forms, and one 
which marks out the genus Shipleya as having retained to 
some extent the dicecious nature of its ally Dmococeshis, There 
is no trace of such a state of affairs in my species. It is doubt- 
less of minor importance to point out that the .receptjiculum in 
Shipleya has a creiiate outline and is a small sac, while in my 
species it is rather large and of circular contour. Also the 
vitelline gland of my species is disphiyed in tlie same horizontal 
section wdth the ovaiy, and therefore doevS not lie entirely dorsal 
to it, as is stated to be the case in Shipleya. Finally, it is rather 
i-emarkable that there should be so close a likeness between the 
uterus in the two forms. It has in both a nearly annular sliiipe, 
being incomplete however on one side. The uterus pex’sists in 
botli species, and is not replaced by anything in the natiii’e of a 
paruterine organ. This fact, coupled with the cliavacter of the 
female generative system, leads me to place my species in the 
neighbourhood of this genus Shipleya.^ but other details of 
anatomy forbid their reference to the same genus. 

The species described in this paper therefore dihcrs from 
Shipleya in the following assemblage of characters : — 

(1) mimmlar layers of the hody-xmll are feeble. 

(2) There are^ no papillce on the scolex aiul no apical depression. 

(3) The wateT'-rascular tubes have no rmnifications. 

(4) The testes are mmmmis in all segments xmiil those in which 

the ztien^s is developed, and form rows right across the 
p7*ogloitids. 

(5) Although the vagina comes to he aborted it is fully developed 

m the most anterior segments, and there are ■traces of the 
terminal part for some torn/ back in ike shape of a sac 

opening on to the exterior in front of the cirrm. 

(6) The cirrus has no spines upon it. 

{7) The tderm forms C6 network. 

■{B) The vas deferetis is dilated into a msicida seminalis ■ of 
pemliarfonn. 

, As ' the': definitions of genera among the Cestoidea' go, these 
characters ' are, ^as, it appears 'to me, quite sufficient tO' allow’ of 
generic separation. They are also accompanied by a few minor 
differences, such ' as ''the forin"of then‘eceptaculum"'semmi's, and 
also hy .some minoirpoints'of likeness, such as size' 'and ■absence of 
neck and regular alteimaMon^in genital 'pores. 
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The following characters will define the new genus, and the 
name will suggest its afiinity with the Acoleidaj : — 

MOI^CECOCESTTJS, gen. nov. 

Scolex unarmed ; not longer than broad. Genital 

pores regularly aUer7iating. Watei'-vascular tubes tivo pairs lying 
side by side^ connected by t7umsverse vessel from mner tubes in each 
pmogloUid ; no 7ietiD07'h. Longitudmal onuscles feebly developed.^ 
loithout bundles. Gene^'ative orga^is visible hi fii'St or seco7id 2 n'o~ 
glottid ; first geiiital pore in segment 6. Testes ^iimie^'ous in 
tra7isve7'se ^'oms poste^'mdy, within ay^ea hoimded by tuater-vessels ; 
spie^mKluct at first very wide and cove^'ed by glandidar cells^ after 
this shoi't a7id 7ia7'roiD^ loithout coil or vesicida semmalis ; cmnis- 
sac large a^id veo'y musaular^ cirnis uiumned. Ovary cirrved, in 
front of smaller vitellme gland. Vagina piresent hi a few early 
seg7ne7itSj later aborted, tvith exception of sgoherical ^^ecegotacidum 
semmis. Utonis 7'etifo7mi, meshv:07'h later te^idmg to confiue^ice* 
Eggs loith delicate shell. 

For the present the above definition •will have also to serve 
for the new species, which I call Ilonoecocestus erethizontis, sp. n. 
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EXHIBITIONS AND NOTICES. 

October 27, 1914. 

Prof. E. A. Minchin, M.A., F.R.S., Vice-Pre.sident, 
in the Chair, 

Tlie BECiiETAEy read the following report on the Additions 
made to the iSociety's Menagerie during the months of June, 
July, August, and September, 1914 : — 

JUIS'E. 

The registered additions to the Society’s Menagerie during the 
month of June were 177 in number. Of these 84 were acquired 
by presentation, 42 by purchase, 1 J were received on deposit, 
1 in exchange, and 35 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 177. 

Amongst the additions special attention may be directed to : — 

1 Anoa (Anoa clepresslmrnis) from Celebes, presented by 
Willoughby Smith on June 4th. 

1 Blesbok (Dcmaliscus alhifrons)^ born in the Menagerie on 
June 18th, 

3 Gemsbok {Oryx gazella) S 6 2 i fi'om the Kalahari, new to the- 
Collection, purchased on June 2nd and 3rd. 

1 Panolia Deer {Cerims eldi) from Bangoon, presented by 
H. L. Holman Hunt, P.Z.S., on June 13th. 

1 Yicuha {Lama vicugna) from Peru, presented by G. Koel 
Clarke, P.Z.S., on June 12th. 

1 Peruvian Tree-Porcupine {Goendu hicolor\ from Peru, new 
to the Collection, deposited on June 3rd. 

2 Pirecaps {Oephalopyrm Jiammice‘p>s) and 1 Yelvet-fronter! 
Nuthatch {Sitta frontalis)^ from India, both new to the Collection, 
pi^esented by Alfred Ezra., E.Z.S., on June 12th and 14th, 

2 Maxim inane's Parrots {Fiomts maxmiiliana), from Brazil, 
presented by the Marquess of Tavistock, F.Z.S., on June 18th. 

2 Cotton Teal {A^eUoptts coromandelimitis), from India, pre- 
sented by Hubert I). Astley, F.Z.B., on June 29th. 

1 Bufous-crowned Ground -0 uckoo from Mada- 

gascar, new to the Collection, purchased on J une 9th. 

1 Arizona Snake {Oohtber ccrizonce), from N. America, new to 
the Oonectioii, purchased on June 29th. 

,■ ■ Juny. 

The registered additions to the Society’s Menagerie during tiie 
month of July were 277 in number. Of these 93 were acquired 
by presentation, 8 1 by purchase, ^ 60 were received on deposit, 
9 in exchange, and 34 were born in the Gardens, 

' Pii0C*'ZooL,;Soc.“"--1914,’No*' LXIO..'' , , 
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The niiiiiber of departures during the same period, by death 
and removals, was 239. 

Amongst the additions special attention may be directed to ;~~ 

1 Lesser Kudu {Sirepsiceros imherhis) d > from Beibera, 
presented by xVrnold Hodson on July 28th. 

1 Cape Ant-bear {Orycteropus ccij^ensis), from S. Africa, 
purchased on July 1 st. 

2 Canadian Beavers {Castor canadensis), born in the Menagerie 
on July 1st. 

I Sanday Island Yole {Microhis sandayensis), from Sa.nday 
Island, K. Orkneys, new to the Collection, 23 resented by W. it, 
Og'ilvie-Grant, F.L.S., on July 11th. 

1 Black-necked Stork {Xenorhynchiis asiaticus), from India, 
purchased on July 28th. 

1 Great Cotirlaii {Araiwus giganieus), from Cuba, new to tl\e 
Collection, piuoliased on July 4tb. 

1 Swainson’s Hawk {Gampsonyx siminsom), from S. America., 
new to the Collection, purchased on July 27th. 

1 Australian Ground-Thrush {Oreodnclii hmulata). from Kew 
South Yhdes, new to the Collection, pureliased on July 1st. 

1 Blue-headed Hock-Thrush {PetropMla chielorhyncha), from 
the Himalayas, new to the Collection, presented by Alfred Ezra, 
F.Z.S., on July 27th. 

1 Flamedu’easted Hobin {Fetrceca pkmiicea), from Hew 
South Wales, new to the Collection, presented by Alfred Ezra, 
F.Z.S., on July 1 st. 

1 W' hite-fronted Chat (Bphihiamtra albifrons), from New 
South WWles, new to the Collection, purchased on July 1st. ' 

2 Scarlet-breasted Hobins {Petrmca leggi), from New South 
Whales, new to the Collection, deposited on July 17th. 

^ 2 W^hite-shouklered Caterpillar-eaters [Lalage tricolor), from 
Neav South WWIes, ne-w to the Collection, presented by Alfred Ezra 
F.Z.S., on July 1st. 

0 Malachite Sun-hirds, 2 d and 3 $ {Xectarima Jmrwsa), from 
South Africa, new to the Collection, deposited on July 8 th. 

4 Lesser Double- collared Sun-birds {Cinnyris chalyheus), 2 B » 
2 2 1 South Africa, new to the Collection, deposited on 
J 11 I 3 ?' 8 th. 

1 (Tropidorhy7ickus New South 

Whales, new to the Collection, purchased on July 1 st. 

2 Banana-Quits {OertMolaJimmla), h'om the\^^ Indies, new 
to the Collection, deposited on July 8 th. 

1 Collared Lizard {Orotaphykis coUaris), from W^estern United 
States, new- to the Collection, purchased on July 4tli. 

1 Giant Monitor (Varamos giganteus), from Australia, new to 
the Collection, deposited on July 1 st. 

2 Striolated Skinks {Egerniot striolata), from Australia, new to 
the Collection, purchased on July 4 th. 
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August. 

The registered additions to the Society^’s Menagerie during the 
month of August were 200 in number. Of these 120 were 
acquired by presentation, 32 were received on deposit, 17 in 
exchange, and 31 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 224. 

Amongst the additions special attention may be directed to: — 

1 Kordofan Giraffe {Qiraffa Camelopardalis) 6, born in the 
Menagerie on August T2th. 

4 New Zealand Geo]m&{ffoplodactpkis 3 Moco Skinks 

{Lygosoma moco\ from New Zealand, and 1 Blender Skink (Lygo~ 
soma temie), from Australia, all new to the Collection, deposited 
on August 6th. 

1 Brnoky Snake {Tro-jndomtus ftdiginoides) and 1 Burrowing 
Viper {Atmctaspis irregidaris)^ from Sierra Leone, both new to 
the Oollection, presented by Guy Aylmer, F.Z.S., on August 6th. 

September. 

The registered -additions to the Society’s Menagerie during the 
month of September were 130 in number. Of these 56 were 
acquired by presentation, 51 by pui-chase, 11 were received on 
deposit, 6 in exchange, and 6 were born in the Gardens. 

The number of departures daring the same period, by death 
and removals, was 161. 

Amongst the additions special attention may be directed to:— 

1 White-bearded Gnu {Connochcetes albojidxUiis)^ born in the 
Menagerie on September 28th. 

2 Grey -tailed Fruit-Pigeons {Osmotreroyi grisekamla), hom 
Java, new to the Oollection, qiresented by the Marquess of 
Tavistock, F.Z.S., on September IStli. 

A. Oollection of Birds from New Guinea, the Aru Islands, etc., 
acquired by purchase on September 11th, and containing Greater 
Birds-of" Paradise {Paradisea apoda)^ a Lesser Bird-of- Paradise 
(P, mlnor)^ King Birds-of- Paradise regkts\ andi the 

following species new to the Collection 

1 Fairy Bluebiiai (/rena tocosa) from eJava, 2 Blue-eyed 
Eavens i Macrocorax fiisGicapillus), 1 New Guinea Pitta {Pitta 
novce-gimiece), and 3 Buperrey’s Megapodes {MegapocUm..'du- 
^jerreyi) from the Aru Islands ; and 2 Pied EgTets 
fiamrostris) from South-west New Guinea, 


Mr. E. H. Burne, M.A., ViP.Z.B,, exhibited a number of 
preparations showing some adaptations for the nourishment of 
the embryos of Elasmobranchs. 
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Mr. R. E. Savage exliibited two abnormal Herrings (Clupea 
harengiis)^ taken by trawl in the North Sea. The first specimen 
had neither pelvic fins nor girdle (pelvic bones). The usual 
position of base of fins was indicated externally l:)y the presence 
of the characteristic elongated scales. The usual mnscnlatnre 
was present internally. The second specimen laclved the left 
pelvic fin and pelvic bone ; the musculature was complete. 


Messrs. E. Heron- Allen, F.L.S., E.Z.S., and Arthur Earland, 
F.R J:LS., read a paper on the Foraminifera of the KeiimlDa 
Archipelago, obtained by Dr. J. J. Simpson in the years 1907-8. 
This paper has been published in the ‘ Transactions.’ 


Mr. W. L- Distant communicated his Report on the Rliyii- 
chota collected by the Wollaston Expedition in Dutch New 
Guinea. 

This paper has been published in the ‘ Transactions,’ 


November 10, 1914. 

Prof. E. W. MacBride, M.A,, D.Sc., F.R.S., Yice-President, 
in the Chair. 

The Secretary read the following report on the additions to 
the Society’s Menagerie during the month of October 1914 

The number of registered additions to the Society’s Menagerie 
during the month of October was 290. Of thase 268 were 
acquired by presentation, 15 were received on deposit, 6 in 
exchange, and 1 was born in the Gardens. ^ 

The number of departures during the same period, by <leath 
and removals, was 207. 

Amongst the additions special attention may be directed to : - 

A Colleetion of Birds presented by Sir Walter Gilbey, Bart., 
on October 12th, consisting of a Hunstein’s Bir<l-of- 
Paradise {DiphjlhdBs hmistmii) from South-east New Guinea, 
a Hildebrandt’s Starling [Spreo hildehrmidti) from East Africa 
^lew to the Collection), a Hunting Grow [Oissa cMnsmis) from 
India, and a number of other rare birds. 

A Collection of Birds from Chili, presented by Geo. H. F. 
Diinciin, F.2.S., on October 22nd, containing 10 Cayenne Lap- 
wings {Behmpterus myetmeiisis), 2 Chilian Hea-Eagies {Gerd-^ 
nmetus, mekmokmus), 5 Gay’s : Finches (Phirygilm gapi); and 
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2 Red-necked Pbalaropes (FKalaroiyus Jiyperhorei^s)^ from 
Iceland, new to the Collection, presented by W. H. St. Qiiintin, 
F.Z.S., on October 8th. 


The Secretary exhibited a photograh siiowing Oysters 
growing upon mangroves at Lobito Bay, Portuguese West 
Africa. 


Mr. R, H. Burns, M.A., V.P.Z.S., exhibited some paraffin 
Simulacra of Molluscaii and other Shells made accidentally by 
Dr. C. Y. Arieiis Kappers while embedding objects for the 
microtome. During this process, paraffin in a molten state 
inadvertently escaped from the mould and set in the shell-forms 
shown, pcobably owing to distorted crystallization. 


Mr. H. R. Hogjg, M.A., F.Z.8., read his Report on the Spiders 
collected by the British Ornithologists’ Union and Wollaston 
Expeditious in Dutch New Guinea. 

This paper will be published in the ^ Transactions.’ 


Birth of a Porpoise at the Brighton Aqimrmm. 

Mr. Lewis H. James, B.A., F.Z.S., communicated the following 
notes upon the birth of a porpoise at the Brighton Aquarium : — 

On the 26th May, 1914, a female porpoise {Pkoccena comnums) 
was caught in a kettle-net at Dungeness. She was transferred 
to a sluice immediately she was landed and left there for a short 
time. She was then seen to be in an advanced stage of pregnancy. 
Later, she was transferred by road and rail to Brighton Aquarium, 
where she wms placed in a tank containing 110,000 gallons of 
sea-water. During the journey the poi-poise Avas wrapped in 
Avet hlankets and the eyes and nares AA^ere frequently sponged 
Avith sea-AA’’ater. On being placed in the tank, she seemed in good 
condition and swam well. 

On the afternoon of Sunday, 31st May, the porpoise seemed to 
be in great pain. She swam to and fro in the tank, resting at 
inteiwals on .the siuTace. This was about 3.15 p.m., and from 
this time typical labour movements set in. While lying at the 
surface of the tank she made straining movements by arching 
her back, and in about half an hour the &st signs of the offspring 
appeared in the form of the tail. Labour was no aa’* very strained, 
and the mother appeared in great pain, prohahly owing to the 
fact of a breach presentation. About one-half of the young wms 
forced out by spasmodic contractions, while presentation was 
completed by a final forced contraction. The wdiole process 
lasted, from; 3,15, to, 5. 50 ''P.m. ;■ ^ " '■'■v:" 
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Tlie cord Avas still a.ttacbed to the motlier, but Avas soon broken 
after she had SAvum 20 yards or so. 

After the birth of the young, Avhich Avas a still-];)orii male, the 
mother was much easier, and before long was swimming aljoiit 
normally. After about fiA^e hours, the first signs of tlie aftei'- 
birtli appeared and Avas successfully passed 41 hours later. As 
described to me by the superintendent AAdio Avitnessed it, tlie after- 
birth Avas “ a chamois leather-like paunch and Aveighed If lbs. 
Unfortunately it aa^is throAAm aAray. There Avere slight straining- 
moA^ements during the passing of the placenta, Init A^ery little 
bleeding. 

The young AA^eighed 7 lbs. approximately and measured 2 feet 
2 inches. It was perfectly formed, and its skin aa^as soft, 
resembling a kid gloA^e. 

The mother died on Wednesday, 10th June — probably, if she 
had been alloAved to remain in the sluice for a time, the fcetus 
AAmiild have turned successfully, and both mother nnd young 
AAmuld have been saved. On the journey betAveen Lewes and 
Brighton the mother passed a certain amount of foaming lilood 
through her nostrils, but Avhen placed in the tank seemed to 
be perfectly fit. 

The motlier and young are at present at Brigliton to be mounted 
for the local Museum. 


Pine and Beech Martens, 

(Text-figures 1-4.) 

Mr. B. I. PococK, F.Pv.S., F.L.S., F.Z.S., Curator of Mammals, 
ga.ve an exhibition, illustrated by lantern-slides, to shoAv some 
iieAvly noted points of difference between the Pine Marten {Martes 
martes) and the Beech Marten {Martes foina) and remarked 
TTie cranial and dental differences hetAveen fliese tAvo spei-ies, 
pointed out by Mr. E. R. Alston in 1879 (P, Z. 8. 1879, p, -ihS), 
are Avell knoAvm and liave been recently restated liy Miller ((..'at, 
Mamm. Western Europe, 1912), Alston scarcely dealt with 
external 1 clii I racters, and Miller, Avhen describing i/./bnuf, dis- 
missed I hem as Follows : external form as in j¥. inartes^ lint fur 
of less fine quality ; colour usually more greyish ’or drab than, 
in if. niarUs and seldom Avith the rich biwn tints of [that] 
species, the throat patch never strongly tinged AAuth yelloAvd’ 
From this it might be inferred that the only external differences 
hetAveen the two species are found in the texture and colour of 
the fur. That the differences in the structure of the ears and 
feet I am. about to describe Avere overlooked by Miller, must 
presximably be attributed', to', his:, , Avoidfing ''.Avith' dried" skins and" 
not Avith specimens preser\md in alcohol The inaterial upon 
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wliicli my conclusions are based are two examples of M. martes 
and one of M. foma^ sent from France to tbe Gardens for 
Mr. Thompson Seton. They were not cpiite adult, but practically 
of the same size. They died upon the same day in Sej)tem]:)ei\ 
after being Icept under precisely similar conditions, and were 
preserved in alcohol for the investigation of external characters. 

Ears , — All the Pine and Beech Martens that have been ex- 
hibited within my recollection in the Gardens .could be distin- 
guished at once, when seen side by side, by the difference in the 


Text-figure 1, 



Pine Marten (MartoB martes). 


.'■size of, the ears ,(text-figs. .’life ■S).' -' In the. Pme , Marten these 
organs ai^e relatiyely longer and wider and appear in consequence 
to be more pricked, so that the animal looks more alert than the 
Beech Marten. Moreover, the narrower ears in the, latter mnke 
the intervening space on the crown widei*, and the wdiole head has 
a broader look than in tlie Pine Marten. The actual difterences 
in dimensions in the ear’s' are shown in the subjoined table of 
measurements (p. 1068), In details of structure the ears are 
much alike, as might perhaps be expected. In both species there 
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is a very distinct lobe upon the antihelix ” ; but whereas in 
M, foinch this lobe is thick and fleshy, in 21. martes it is coin- 
pressed and scale-like. Finally, the integiimental flap at the back 
of the ear, like the pinna of the ear itself, is longer in J/. martes 
tliaii in 2£.foina (text-fig. 3). 

It is probable that the length and breadth of the ears will be 
found to vary locally in both 21. martes and 2I.foina ; but many 
more measurements than have as yet been taken must be 
recorded before the average . difference in size of these organs 
between the two species can be established. 


Text-figure 2. 



Beech MaviGn {Martes f ohm), 


Fi-om the appearance of living animals I supposed at 
one time that J/. maries was a longer legged form than M. foina ; 
but measurements of specimens in the flesh show that this is 
noFso. The feet are apparently of practically the same shape 
m the two. The four main digits are separated by snbequal 
intervals and webbed, as in the Oanidee, practically to the level 
o ® proximal margins of the digital pads. These digits, more- 
”,®®''’^y sy““e*rical in the sense that the second 
and htth and the third and fourth toes are respectively almost 

* plica pi'hicipalis of Boas, ‘.Ohrtviiorpel nud ausserer Olny’ 1912. 
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on a level. Tlie area of the sole between tiie plantar and digital 
pads is thickly hairy except for narrow naked streaks, visible 
when the hairs are parted, running forwards from the plantar 
pad towards the digital pads. The area behind or above the 
plantar pad is also covered with hair, except that in the fore foot 
there are two carpal pads, a larger (hypothenai‘) on the idiia,i‘ 
side of the middle line and a much smaller (thenar) on the radial 
side. Tliese two carpal pads are separated by a consideral:>le 
space from the plantar pad and by a very narrow haii--covered 
space from one another. The main portion of the plantar pad 
of both fore and hind feet is nearly bilaterally symmetrical, 
consisting of the three normal lobes corresponding to the four 
principal digits, but behind the inner lobe corresponding to the 
second digit there is an accessory lobe or pad corre spoil ding to 
the first digit. The digital pads and the lobes of the plantar 
pads are concentrically striate, and the summits of the lo])es of 
the plantar pad on the hind foot are crowned witli a cluster of 
small close 'Set Papinas'^. 

In the pmrticnlars described above the feet of the two species 
are alike ; but so far as the pads are concerned considerable 
diiierences may be noticed. The pads of M.foina may be de- 
scribed as normal in size; the digitals are broadly elliptical and 
a little longer than and nearly twice as wide as those of M. martes. 
The plantar and carpal pads also are larger and enema, died upon 
by hair to a much lesser extent in M.foma than in J/. muries, 
111 the hind foot of J/. onaries indeed the plantar pad may be 
said to be reduced to four striate tubercles joined by narrow 
strips of Iiairless, soft, unstriated integument. Tiiese differences 
are sliown in the hgures and in the subjoined table of measure- 
ments (p. 1068 ). The smaller size of the pads in 31, martes makevS 
the tligits appear to be longer than in Jf. foma, but there does 
not seem to be actually auy difference in this respect between the 
two species (text-Bg. 4). 

The liaiiv on the metatarsal area is much thicker and woollier 
in texture in 31. maries than in 31. foina. 

I do not suppose that the distinguishing points in tiie pads 
above pointed out will be found to be a lisolutely constant in all 
specimens of these two Martens from different localities and at 
ail seasons of the year; but I strongly suspect that closely corre - 
sponding differences will prove to obtain between speciinens 
collected in the same countries or latitudes at the same season of 
the year. It is possible that in both species the pads are more 
oveigrown with hair in northeim than in southern individuals^ 
and in winter than in summer, These points have, I believe, 
yet to be worked out in detail. But it was that possibility I 
had in mind when stating that the examples I examined, all 
probably Central European, died upon the same day and had 

Martens are prodigious jumpers, and tbe papillm on the plantar pads prohably 
obvmte the iikeliliood of slipping during their leaping pursuit of Sauirrek through 
the trees. 
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been previously kept for several weeks under precisely similar 
conditions*. 

Text-figure 4. 



A. Fore foot of If. martes. 1 B. Fore foot of M.foim. 
Ab Hiiid foot of the same. Bh Hind foot of the same. 


^ Miller’s statement (qp. cit, p. 368) that the feet of If. marfes are densehv furred 
throiighout in winter is certainly not alwa 5 rs 5 if it is sometimes, true. It is con- 
tradicted hy the skins of two Ouinberland specimens, killed on Dec. 5th, and pre- 
served in the British Museum. The pads in these are quit i obviously hare and not 
even concealed, iniich less overgrown, by the fur of the sole. 
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Subjoined are the principal measurements of examples of the 
Pine and Beech Martens, elucidating the points above described. 



M. martes. M.foina. 


380 nun. 380 mm. 

187 „ 187 „ 

81 „ 81 „ 

107 „ 107 „ 

41 „ 37 5, 

37 „ 31 „ 

5 „ 8 „ 

8 „ 10 „ 

15 „ 16 „ 

/ 53 J3 

8 5, 5 „ 

8 „ 6 ,, 

5 „ i 6 „ ' 




ear from notch 

Width of ear fully spread 

Length of median lobe of plantar pad of fore foot... 
Width of ditto 

Width of pad excl. pollical lobe 

Length of 3rd digital pad 

Width of ditto .. 

Length of larger carpal pad 

Width of ditto 


The dimensions in millimetres of four specimens published by 
Miller may be compared with those set forth above : — 



ilT. martes. 

; M.fohm. 


Como. 

Minorca. 

Switzerland. 

Crete 

{hunites). 

Length of head and hodv 

470 

430 

453 

403 

^ « tail 

235 

230 

: 260 

255 

„ hind foot 

i 94-6 

87 

85 ! 

79 j 

„ ear 

; 42 

45 

34 

39 


Making the necessary allowances for errors in small respects • 
and for variations due to the “ personal equation of the col- 
lectors, this table bears out on the whole the contention tliat the 
ears are longer in M. martes than in J/. foina. The Swiss speci- 
men of the latter, an adult male from St. Gallon, has remai’kably 
short ears, whereas the Cretan eNaniple, regard e<l by M-iller as 
representing a distinct species (J/. bwnites), has these organs a 
little longer than the specimen of M.foina measured by myself, 
although, judging by the length of the hind foot, it was a smaller 
animal*. Miller described it as a ^^yonng adult male,” It 
must be remembered in this connection that the ears in young 
mammals are always relatively longer than in the adults and 
probably do not increase appreciably in length after the subadult 
stage is reached. Clearly, however, the average lengtli of the ear 
in the three examples of M:foina is much less than the average 
length of the ear in the three examples of if. martm^ the 
dimensions being approximately 37 and 43 respectively.” 

* The shortaess of the tail and of the head and body in my examples is probably 
attributable to the shrinkage of specimens preserved in alcohol, which could not be 
■properiystraightened*.",, ' 
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Tilovem’ber 24, 1914. 

Prof. E. A, Minohin, M.A., F.R.S., Vice-President, 
in the Chair. 

Mr. E. T. Newton, F.R.S., F.Z.S., exhibited a series of bones 
of animals showing indications of natural repair, and a number 
of teeth of a female Sperm-Whale (Physeier mac 7 'oce 2 ?hcthi$). 


P’myose cmd Intelligence m the Forccminiferci, 

Messrs. E. Heron -Allen, F.L.S., F.Z.S., and Arthur 
Earland, F.R.M.S., discussed the Phenomena of “ Purpose 
and Intelligence ’’ exhibited by the Arenaceous Foraminifera 
ill the construction of their tests. They observed that W. B. 
Carpenter had stated in 1885 that the highest development of 
function and behaviour of protoplasm in the Protozoa was to be 
found in the study of the Foraminifera, and they exhibited slides 
of porceilanous and hyaline species, 'calling attention to the fact 
that of two groups of the same Zoological Order, constructed of 
the same simple protoplasmic element and living under similar 
conditions, one group secretes calcium carbonate and the other 
strontium sulphate from the same sample of sea-water, for the 
construction of their shells. 

The behaviour of many species of Arenaceous Foraminifera in 
constructing their tests reveals a development of “ purpose 
amounting to what in the Metazoa would be termed intelli- 
gence.” This display of intelligence and purpose takes two forms : 

(i) The exclusive selection of certain materials out of a pz^epon- 
derating mass of other and more readily utilizable materials; and 

(ii) the manner in which those materials are used. This latter 
is subdivided under two heads— (a) to meet the requirements of 
the organism in adapting itself to environmental cii*cumstances, 
and (6) to protect itself against the attacks of parasitic worms 
and other enemies. 

Lantern-slides were shown, and the actual specimens exhibited 
under microscopes upon the table, to iilustz'ate the following 
phenomena : — 1. The selection of magnetite by IlaphphTCf^gmmm 
agglutmans and of topaz and garnet by Ver^iettMina polystropJia^ 
for the construction and decoration (?) of their tests, 2, The 
utilization of foraminifaral shells by certain abyssal woi^ms, and 
the method emflojed hj Pectimricc aimcomm in “laying ’' frag- 
ments of sponge-spicules of even length in the construction of 
its tube. 3. Psammosphmm parm Flint, which builds a mono- 
thalamous shell of sand-gmins round a long sponge-spiciile, 
which is used as a “ catamaran ■’ spar to buoy it up upon the 
bottom ooze. 4:. Psamnw^k(^^ Heimn- Allen & 

Earland, which constructs its shell of flakes of mica cemented 
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together at their edges to form a transparent polyliedral test. 
5. Fsammosphcera rustica H.-A. E., which constructs a 

polyhedral test between long “catamaran"’ spicules, filling the 
intm’spaces with fragments of spicules of graduated length and 
occasionally using a triaxial spicule to fill an awkwa.rd space or 
angle. 6 . Xouria harrisii H.-A. & E., which supports itself, 
apeiture uppeiiiiost, upon the mud by means of spicules pro- 
jecting at the aboral end of the test. 7. IlaUphpsema 
timianoidczii Bowerbank, which protects its a.peiture fi-om 
parasitic worms with an investment of projecting spicules. 
8. Gritlhionma p)ismn Goes, var. hispida 13i*ady, 9. IHlidina 
jefreysii Carpenter, and 10. HypeTcmiinina 'ramosa Biudy, 
which protect themselves with a close im'estment of spicules 
all over their shells. 11. Marsipella cylindrica Brady, which 
protects its aperture with a crown of loostdy aggregated spicules. 
12. Marsipella spiralis H.-A. & E., which arranges the spicules 
of which it is constructed in a left-lianded spiral to give tensiojial 
strength, 13. Techniiella legumien Norman, which constructs its 
shell of fragments of spicules in two layers, the inner layer being 
laid at rigijt angles to the outer. 14. Techniidla tJiompsom 
H.- A. & E., which selects from the environmental material for 
the construction of its test nothing but the perforated plates of 
an opliiurid or ecbinoderm. 

In tbe opinion of the autbors, “ |)urpose ” and “ intelligence ” 
are revealed Iw these phenomena. If they depended on surface- 
tension, all the individuals in a dredging would exhibit tbe same 
phenomena, and the theory of natural selection resulting iri the 
survival of the fittest is met by the reply that these selective 
and piu'posive individuals constitute a marked minority in the 
dredgings in which they are found. 

An interesting discussion follo’wed, in which, amongst otliers, 
Sir H, H. Howorth, F.Ii.S., Sir E. Ray Lankester, F.R.S., and 
the Secretary took part. 

EggoftheXeiiXhiimaliifliid^M 

Mr. D. Seth-Smith, F.E.S., Curator of Birds, exhibited an 
of the New Guinea Rifie-bird (Ptilorlds wdiicli ba,d 

been laid in the Society’s Gardens in July last. The bird that laid 
it belonged to Mr. E, J. Brook, F.Z.S., who had kindly lent 
it in the hope that it might pair with a male belonging to 
the Society. While in Mr. Bi*ook’s. aviaries- in Scotland, this 
bird paired with a male of its species, and in 1911 and 1912 
constructed a nest and laid eggs, but in both cases they were 
infertile. - 

The birds were placed last spring in the Summer Aviary, where 
they appeared to do well, and in July the female built a nest, 
composed of dead leaves and dry grass, in a bush, about five feet 
from tbe ground, and laid two eggs. She sat well and was not 
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disturbed in anj way, but about three weeks after the eggs were 
laid they were apparently thrown out of the nest by the sitting 
bird, for they were found broken upon the ground. Neither 
appeared to have been fertilized. The one Jeast damaged was 
saved. 

This is the first instance of any species of Paradise-bird laying 
in these Gardens, and the eggs laid in Mr. Brook s aviaries were 
the first ever laid in captivity. The bird that laid these eggs 
was captured on the nest in New Guinea by Mr. Goodfellow, and 
tlie nest and two eggs upon which she was sitting are now in the 
British Museum. 

The egg is very similar to that of the Greater Bird of Paradise 
(Paraclisea apoda), and, so far as we know, characteristic of the 
whole group. The ground-colour is cream, bold streaks of 
reddish brown radiating from the larger end and overlaying 
fainter splashes of pale grey. 


Dented Variations in Mammalian Shidls. 

13r. Robert Broom, .G.M»Z.S,, exhibited : — 

(1) A number of skulls of Trichosurits vuVpecidee illustrating 
dental variations. Normally upper p^ is situated 2*5 mm. behind 
the canine. Two skulls exhibited show it from *5 mm. to 1 mm. 
behind the canine. One skull shows on the left side p^ closely 
pressed against the canine, and on the right side the two teeth 
fused together. Another skull shows the entirely absent. 
In the lower jaw normally the small tooth behind the large 
incisor is close to it. One jaw shown has the second tooth 
2 mm. behind the large incisor. A second jaw has 2 mm. 
behind tlie normally placed second tooth a third small tooth, 
which may be either a thii*d incisor, a canine, or a first 
premolar. 

(2) A skull ol Fhascolarctus cmereus showing in the right 
lower jaw a small tooth behind the large incisor, resembling 
in position the second tooth in the mandible of Trichosttms 
vidpecula. ■ 

(3) A series of skulls of Chrysochloris hottentota zjid € . asiatim 

illttstiating the peculiar loss of teeth found in nearly all sexually 
mature Moles in the Stellenbosch district, S. Africa. As Dr. Broom 
pointed out in 1907^^^* p two years old 

and when in full sexual activity, suffers from a disease of the 
gums, probably pyorrhoea, and the teeth become loose and fall 
out. The disease appears also to damage the developing second 
set, which never fully replaces the lost milk set, and hence 
specimens are found where the disease has been arrested in a 
practically toothless condition. 

It is very interesting to note that these toothless specimens 
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appear to be in fairly good health. In their stoma, chs are the 
remains of worms broken into .segments, as in the fully toothed 
individuals. 

Though specimens in a similar condition have been obtained 
from other parts of S. Africa, they are rare. 

Chnjsochloris miatica rarely suffers with its jaws, hut a speci- 
men was exhibited in which the disease had led to extensive 
injury to the bone. 

(4) A skull of GhrysocMoris hottentota with only eight teetli in 
each upper jaw, though there are the normal nine on each side 
of the lower. 


A neto Thecodont Reptile, 
(Text-figures 1, 2.) 


Index. Page 

Eosvchia, new suborder of Thecodontia 1077 

Younginidffi, fam. nov 1077 

Ymmgina ca^msis, gen. et sp. n 1075 


Dr. Broom also exhibited the skull of a new type of Thecodont 
reptile (Youngina cape^isis) from the Upper Permian beds of 
South Africa, and rema,rked: — 

Hitherto, though there has been some evidence of the occur- 
rence of primitive Thecodonts in the Karroo beds of Upper 
Pei’mian age, no satisfactory skull has been known. Some years 
ago I described the two types, IMeoscmrus schoUzi and Ileleo- 
philus acuPaSj both of Middle Permian age, and Watson is 
describing another form of the same age which may be allied. 
Unfortunately, little is known of the skull in any of these types. 

The new form which I am exhibiting was found by me at New 
Bethesda, Cape Colony, in beds which ai’e in the Cistecepkahis 
zone, at least 600-1000 ft. below the Lystroscmnis zone, and most 
probably belong to the Upper Permian age. 

The specimen consists of , the almost perfect skull of a snia]l 
crocodile- like reptile, with a considerable series of vei.tebn©, but 
unfortunately with no satisfactory remains of limbs or girdles. 

The skull measures about 60 mm. in greatest length, and is 
42 mm. in width. The tip of the snout is missing, but as the 
anterior ends of the lower jaWvS are preserved, very little can 
have been lost. 

The orbits, which are situated near the middle of the skull, 
are large and are directed upwards and outwards. The antero- 
posterior diameter of the orbit is 17 mm. The interorbital width 
is about 8 jnm:' \ 

Behind the orbit is an infratemporal fossa slightly smaller 
than the orbit, and a supratemporal fossa about a third of the 
sizeiofthe infratemporal. ■■■■ ■;. 
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The premaxiliaries are lost but must have been small. 

The nasals are imperfect and crushed ; they are manifestly 
fairly large. The nostrils must be situated well forward. 

The maxilla is long and na,rroAV, and on the right side shows 
16 rounded pointed teeth. The complete series is probably about 
21, a number evidently having* been shed and were being replaced. 
The posterior end of the maxilla passes under the orbit, and has 
a long articulation with the jugal. 


Text-figure 1. 



Upper side of skull of Yotmgina capemis. About times iiat. size, 

Pr., frontal; TP., interparietal; Ju., jugal; Na., nasal; Pa, parietal; Po., Par- 
occipital: Po.P\, postfrontal; Po.O.. postorbital ; Pr.P., prefrontal; QJ., 
quadratojugal ; So., supraoccipital ; Sq., squamosal ; Tb., tabular. 

The lacrymal is not well preserved on either sicle, but is 
manifestly small. 

The prefrontal is a fair sixed element. It forms the tipper 
and anterior border of the orbit, and, with the postfrontal, 
nearly shuts out the frontal from the orbit. 

The frontal is moderately large. It extendvS in front a little 
beyond the plane of the front of the orbit, and behind as far as 
the plane passing through the front of the pineal foramen. 

, Peoc, ZooL7Soa^'l9l4, hro.\l^ 72 
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The jiml m a long tnimhiating bone. Its antenov process 
forms t-iie^wer border of the orbii and pfvsses forwiird between 
tl-m lacrvmal and the maxilla. The ascending process passes u]) 
behind the orbit to articulate wdtli the postorbital while the 
posterior process forms the lower border of the mtratemporal 
fossa, and lies above and internal to the qnadratojvipd. 

The postfronta,! is a small triangnlar bone which forms t.im 
upper and anterior border of the orbit, and the anterior border 
of the supratemporai fossa. It articulates with the fronta! and 
parietal internally, and the postorbita! externally. 


Text-figure 2. 



A. Side* view of skull of Yomtyhiu capuftsis. Ahout 1 J rat. 
B. Occiput of Yoiingim capensh. About l| uat. size. 


IP., iutevparietal ; Ja., jufral ; La., lacrymal ; Mx., niaxilla : Pa., parietal; 

Pa.O., paroccipital ; Poi.P., postfrontal: Po.O., po-storbifal ; It'.P., prefrontal ; 

Q., quadrate ; Q.J., quadratojug-al ; So., .suprnoccipitai ; Sq*, sipuniiosnl ; 

Tb., tabular. 

The postorbital is moderately large. It forms part of the 
postorbita! margin and most of the .bar between the two 
temporal fossm. The posterior process is well developed and 
passes back between the squamosal and tlie tnbukr. 

'ilie'.paiietalS' are smaller 'than the ■ frontals. ■ Between them "is 
a iaiily ; large '"'pineal foramen. .'The', posterior process' ' of. the 
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piirietal is directed outwards and backwards, as in lizards and 
iSphenodmi^ and rests on tlie bone wiiicii I believe to be tlie 
tabular. 

The atriietnre of the post-temporal region is a little difficult to 
make out, but as it is well preserved on both sides the difficulty 
consists largely in distinguishing crack>s from sutures, and I 
think there is practical Ijr no doubt but that the elements are 
as I have figured them. Whether my interpretation of them 
is correct is, of course, another matter. 

Forming the posterior border of the infratemporal fossa is a 
fair sized triangular bone, which I believe to be the squamosal. 
It articulates a.bove with the postorbital, and below it probably 
articulates with the quadratojugal. The quadrate is very largely 
hidden by it. 

With the posterior end of the jugal articulates an element 
which I believe to be the quadratojugal. Unfortunately its 
posterior portion is not seen on either side. It cannot be a part 
of the element which I identify as squamosal. The relations of 
the quadratojugal, squamosal, and jugal are somewhat similar 
to those in Sphanoclon. 

Along the upper and posterior side of the squamosal lies 
another element of considerable size, Avhich I believe to be the 
tabular. In front it meets the postorbita.1, and its inner side is 
partly covered by tlie posterior process of the parietal. Posteriorly 
it articulates with tlie paroccipital (opisthotic). 

Behind the parietals and above the supraoccipital is a fair sized 
and certainly distinct interparietal. Possibly it is paired. 

The occiput, though fairly well preserved, does not show the 
limits of the varioms elements. The supraoccipital is low and 
broad ; the exoccipitals are probably small, and there are short 
paroccipitals directed backwards and outvrards. Between the 
sides of the supraoccipital and the tabulars are a pair of narrow 
fossse. On the whole the resemblance of the occiput to that of 
the lizard is considerable, the presence of a distinct interparietal 
being the only important difference. 

The mandibles, though present and complete, have not been 
cleared of matrix, as it would be difficult to do so without 
injuring the teeth, and the presence of the mandibles renders 
it impossible to display the palate. 

For this new reptilian type I propose the name 
capensis, in honour of the late Mr. John Young, LL.D., F,G-S., 
IJncler-Ourator of the, Hunterian- ■Museam,; Glasgow University, 
to whose early assistance and kindly encouragement I am mainly 
indebted for my interest in palaBontologyb 

Though Yotmgina cannot be placed close to any previously 
■well-known type,- we can,; nevertheless'... give:,, it -a' fairly definite 
place in the reptilian series. 

If we exclude the Ootylosauria, the Therapsida, the Chelonia, 
the Icfe’tbyosauria, and' the.-'- Plesiasauria, all the; remaining orders 
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may be grouped together as reptiles with two temporal arches or 
modifications of the same type. In Sphenodon we iiave a simple 
inodification of the type ; in the Crocodile another, and in the 
Lizards a third wdiere the lower arch is lost. Among extinct 
forms we have many other modifications. The Phytosiivirs Jiiid 
Pseudosiichians afford the best known Triassic types, and other 
varieties of the type are seen in the Gnathodonts and the ] )ino- 
sanrs. Yoiingma represents a type more primitive than a,n}' 
previously known, and one which is especially im])ortant in tlmt 
it is very near to the ancestral form. 

The Psendosiichian, Efiparherico, which I recently described 
from the South African Upper Triassic beds, hears eonsideral)le 
resemblance to Yoimgina but is very manifestly a mncli later 
type. It has lost the large pineal foramen seen in Ycmngi'iui, 
;ind the post-temporal region differs considerably through the 
loss of the tahulaiythe reduction in size of the squamosal, ai id 
tlie increased development of the quadiutojiigal a, ml qna-drate. 
Yet such a type as Euparheria might readily be descended from 
a form like Yoimgina. 

Eupcmlcerla further represents a type from which tlie Tiiero- 
podous Dinosaurs might be derived, l)ut is too far a,dvanced fio 
Imve been ancestral either to the 8a.uropoda or Pred,eiita,ta. 
Youngina, on the other hand, retains the characters that w(3 
require in the ancestor at least of the Saiiropoda, and possibly 
also of the Predentata. 

But the most interesting point in the structure of Yoimgina is 
the light it throws on the origin of lizards. 

No point in reptilian structure has given rise to so many 
different opinions as the nature of the post-temporal region in. 
lizards. In Sphen>oclo7h there is no difficulty. There is low down 
an undoubted quadratojugal, and between this and tlie parietal 
a single large bone which is unquestionably tbe squamosal. In 
the typical lizards, on tlie other hand, between the top of the 
qua.drate and the parietal are two small bones, and the difficulty 
is to determine wdiich is the squamosal. Tlie upper and inner 
bone has been regarded as the squamosal by Gegenbanr, 
Gaivpp, Case, and Watson; the lower and outer by IL, river, 
Huxley, Cope, Boulenger, and Williston. Until a year ago I 
favoured the view of Baiir, but tbe study of the Alosasaur skitlls 
m tlie American Museum led me to adopt the view of ■Williston, 
that the outer bone is tbe squamosal and the inner the tabular. 

About a dozen years ago I made a study of the develo|)ment 
of the pterygo-quadrate bar in a number of lizard types, <:uid 
foinid^ that the lower end of the quadrate is fixed to the lowm* 
end of the epipterygoid by a small bar of cartihige almost exactly 
mill Spheomlon.r^l^Q strikingly similar is the condition that it 
seems extremely probable that there was in the ancestral lizard 
' adowerbaiv'as in 

, , , While certainly not u lizard, it throws' veiy, definite 
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liglit on tlie liMture of the lacertilian post-tenipora.l bones. The 
upper arcli is fornied mainly by the postorbita.I Init partly by a 
lower bone which I regard as squamosal. Wliate\'er this lower 
bone isj it is quite certainly tlie horaologne of tlie outer post- 
temporal bone of the lizard, and as there is a quadratojugal still 
Iowan* dowm, it ca,nnot l^e the quadratojugal. From its relations 
to the quadrate, tliei/e seems little doubt but that it is correctly 
identilied as the squamosal. 

The bone internal to it may he the so-called supra-temporal,” 
but from, its a,rticiilatiDg* with the parocci 23 ital it seems much 
11101*6 likely to be the tabular. 

Youngina may be regarded as the type genus of a new family, 
which may be called Tounginidm, and it must also be placed in a 
new suborder of the Thecodontia, which may he called the 

Eosuchia. 

The Eosuchia may be defined as Tliecodont reptiles which ha.ve 
no antorbital vacuity, and retain the interparietal and tabular 
bones, and have a large pineal foramen.’’ 
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Abispa meade-waldoensis, sp. n., 
623. 

AUepImriis mMelleri ethology, 641. 

A ca 71 th opleura^ 669 . 

— - (/e/mmata, 668. 

spiiiosa^ 668 . 

A('mmit mcckanna^ var,, 666, 670. 
Acridiiwi mamUcollis, 618. 

AcixBa affinis, 658. 

— — glandifera, sp. n. (PL I. iig. 5), 
658. 

AeUsodes affinh, 658. 

AetmnntfS setifer, 660. 

Adelosaurus, gen. n., It.){l9. 

~ Inixleyi : structure (Fig. 5), 1008. 
iEpypryinntiS rufesoens : facial vi- 
brissie (Fig. 3), 893. 

Africarion concavospira, sp. n. 
(PL II. iig. 20), 787. ■ ■ 

copiosa, sp. n. (PI. 11. iig. 13), 
788. 

kagaiBbahensis, sp. n. (PL IT. 

■fig. 18), 789. 

— — - kiduliaensis, sp. ■ n, (PL IT. 

fig. 16), 788. ■ 

marsabitensis, sp. n. (PL 11. 

' fig. 14), '788. 

— orestias, sp. n. (PL II. fig. 15), 
788.'"" 

oScitanSj sp. n. (FI, ll fig. 4), 

788. ■■ 

spatiosaj '.sp. ii.' (PL II. fig. 17), 

: 789 . 


I Africarion tenebrosa, sp. n. (PL 1 1 
fig. 19), 789. 

I Alador, .563. 

I Alectrioii stdtiralis, 667. 

! Alopex higopus : feet; rhinariiim : 
I facial vibrissm (Fig. 7), 023. 

I Al'plieus hucephctlmi 654. 

j edwardsU, 654. 

I A^nalda. elmigata^ 667. 

I A77iathia dicltoitmia, 848. 

I — d'ktms, 848. 

I lendigera (PI. IV. figs. 3, 4). 847, 

848. 

— ^ — &emwonvoluia. 847. 

vklodci (PL IV. figs. 1, 2), 848. 

Ammotragus lervia: facial "Vibrissas, 

911. 

A'msaafa mm'gwata, 645. 

A77iy7ia ocio, 647. 

i sptlo'mia, 647. 

Anastomus oseitan.s (z. s. l.), 943. 
Anatomy. See Structohe. 

AjieMdus memiis, 656. 

AnclUa elmgat a, 667, 

. Anoa depressi'cornis (z. s. n.),10f>7. 
Anolu palmeri, 814. 
Aidkelapmlimdiliiy. 

't- A7dktmdnstmMs'rdontehdiiAy^B. ' 
Ant'^oiia imrat M^, 668', : 

■'Antilope cervicapm. : laciaL ibrissse, ■ 
911. 

■;:,:/ABTB:Beta:'\EBboideii:7sp. ni. '(R.' I. 
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Afjoms gp., 649. 

' cingtilatm, 649. 

Araciinida : 

Ai-aneffi from Dutcli New Guinea 
(«(?(? ‘ Trmmctions 
Aramos giganteus (z. s. l.), 1058, 
Areafusca^ 666 . 

Archimajiiis hrimnerlana, 648. 
Arctocepbalus pusillus : facial vibrissse, 
901. 

Arctognathis curwmla : structure, 
1028. 

Arctops willistoni, gen. el sp. n. : 

structure (Figs. 3, 4), 1027. 

Amilana sutumUs, 6 > 7 . 

Arfci'Miis Icmorhiiuchis Jiartcrti, 634. 
Asanadopds y/goherc/i, 650. 

Af^CDpodaria gracilis, 855. 

Atelopo-s spurrelli, sp. n. (PI. I. 

6g. i}..sia 

Aiergails Jlarkhis, 657. 

^ ocgroe, 657. 

Atberura. africana : facial vibrissaj 
(Fig. 9), 903. 

Atractaspis irregularis (z, s. l.), 1059. 
Avjes : 

from llontft Bello Islands: syste- 
matic: ethology, 6.32; Podiceps 
cristatus : courtship habits, 491 ; 
Ptilorhis intereedeus : ethology, 
1070. 

Axis axis: facial Tibrissie (Fig. 12), 
909. 

Bamiida gmcUis, 855. 

Batrachi.a : 

from CliOGo, Colombia: systematic, 
813. 

Bauria cgnops: structure (skull) 
(Fig. 1), 1021. 

Brnnia mienmdm, 856. 

Bdemk jai% 644. 

— — teAdonka, 644 , 

Belonopterus cayennensis (z. s. L,), ' 
■, 1060 ." ' 
Bmnhex (?) mnoMlk, 649. 

, Kayneyella, gen. n„799. ’ ' 

kisengiensis, sp. n, ,(PL I.' 
.■■:%."2i),799; ,, 


Biayneyella microspiralis, sp. n. 
(PI I. fig. 18), 800. 

' — “percivali, sp. n, (PI. I. fig. 19), 

799, 

^ — • purpureocincta, sp. n. (16. 1. 

fig. 20), 791). 

Boa impcraior, 815. 

Bo.s frontalis : facial vibrissic, 01 1. 
Boselaplnta tragocamelus ; facial vi» 
brissm, 911 . 

BosifgcJwpsis jcmtU'm, 647. 

Borne, rhanJda pmtukm, 851. 

Bradypus trkUictyiiia ; facial vibiassw, 

895. 

Broomia psrplexa, gen. et sj). n.: 

structure (PJ. V. ligs. 1-4), 995. 
Bruckigavia longlrostrk, 637. 

noV(pAolkmdi(P. longiroslm, 637. 

I Brvozoa. SeePoLYzoA. 

Bajh conifcrus, 813. 

Bidlaria cokwellarls, 607. 
Burungaella, gen. m, 797. 

bwhambaensis, sp. n. (PI. J. 

fig. 16), 798. 

— imperforata, sp. n. (PJ. I. 
fig. 15), 798. 

mutandana, sp. n, (PI. I. 

fig. 14), 798. 

oscitans, sp. n. (PL I. fig. 17), 

797. 

Bm/da nlfenS) 854. 

Callithrix jacclius: facial vibrissm, 898. 
Oamelus bactrianus: facial vibrissic, 
911. 

dromedarius: facial vibrissm, Oil. 

Cancer clama, 662. 

Oauis anthius: feet (Fig. 4), 918. 

mesoinelas : feet : rliinarium : 

facial Yibrissie (Fig. 7)^ OOf . /pm .n 

920. 

-- — pallipes: feet (Fig. 1), 915. 

sclateri : feet ; rbinarium : facial 

Tibrissjc (Fig. 5), 920. 

Chrdifaincrassaia,{:M. 

Gardium dupuchense, 666 . 

666, 667. 

Carpilodes ‘ruher, 657. 

Castor canadensis (z, s, &.), 1058. 
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Cavia riifescena : facial vibrissce 
(Fig 10), im 

Cen teles ecauclatus : facial Tibrissce 
(Fig. 4), 89b. 

Ceplialopljiis eoronatus : facial vibrissai 
(Fig. 13), 911. 

Oeplialopyrns llaramiceps (z. s. l.), 
JObT. 

Cereopitbecus : facial Tibrissse, S98. 
Cerclocyoa microtis : feet : rbinarium : j 
facial vibriseai (B’'ig. 5), 920. | 

6G6. i 

Certhiola flaveola (z. s. l.), 1058. | 

Cervus elapbus ; facial vibrisstc, 910. ! 

elcli : facial vibrissas, 900; (z.s. L.), | 

1057. 

Cha1o}}ia'ii<h'. structure; cleTelopment 
(Pis. I.-VI. figs. 1-13 ; Figs. 1-13), 
955. 

Chiiitoptenis variopedatus : structure: 

development (Figs. 1, 2), 961, 978. 
Charadrms geoffroifi^ 637. 

mongoius, 637. 

mficapiUm tonneyiti^ 637. 

structure, 1011. 

CJielyilra rossignoni, 814, 

Cbincbilla laiiigera : facial vibrissm, 
903. 

Chiton cunninghami^ 669. 

Chlamys le72tiginosiis, vai*., 666. 

radiUa,, 666. 

squamosics, var., 666. 

Chloridea armigera, 646. 

Chosroichihys vaienoienmij 650. 
Ohoeropotamiis : facial vibrissa), 90S. 
Ohrysochloris asiatica : dental varia- 
tion, 1071. 

liottentota ; dental variation, 

'107L 

Chrysococoysc hasalis wyndJmmi, 633. 
Oicinnurus regius (z. s. n,), 1059. 
Oinnyris clialyl>en& (z. s. m), 1058. 
(Jifphi& ahdommcdiSj 647. 

Oissa cbineiisis (z. s. l.), 1060. 

Olupea Imrengus : abnormal, 1060. 
Coccmeila iransversalisj 647. 

Goelogenys paca : facial vibrissse, 903. 
Ooendu bioolor (z. s, n.), 1057. 

— prebensilis : facial vibrissse, 903, 


Colbfsa sp. ?, 646. 

Coluber arizona) (z. s. L.), 1057. 

corais^ 815. 

Oonnocbmtcs albojubatus (z. s. l.), 

1059. 

Coniii-iis caniciilaris (z. s. l.), 943. 

Conus anemone, 667, 675. 

maculostis, 675. 

Comnocepliahis turneri, 650. 

Coiy'phistcs cycmoq^ierus, 64S. 

Coua rufieeps (z. s. l.), 1057. 

Crmgon hucephahis, var., 654. 

edwardsU, 654. 

Crieetoinys gambianiis : facial vibrissse, 
902. 

Crisia circinata, sp. n. (PI. I. 
figs. 7-9), 840. 

deniicidaia (PL IT. 6g. 5), 

837, 

elongaia (Pis. I. figs. 3, 4 ; IV, 

fig. 6), 838. 

infiata, sp. n. (PI. I. figs, 1, 2), 

839. 

Tccufva, 839. 

seriidaroides (PI. I. figs. 5, 6), 

839. 

Crotapbytus collaris (z. s. L.), 1058. 
Crustacea : 

from Monte Bello Islands: syste- 
matic : ethology, 6;33. 

Parasitic Eucopepocla : Tanganyika : 

Biver iNile : systematic, 819. 
Oirripedia : systematic : structure, 
946. 

Ctenostomaia, 831. 

Ouon primoevus : feet : rlunarium : 

facial vibrissa) (Fig. 3), 916. 
Gyclostomata,^Zl. 
€yUndmdtmigigmiteum,%M* 
Cy'niatimn aqmtik, 

Cyprm 

- — cmrim, 667. 

667. 

— 667. ;■ , , , 

" errones, 

— --— Tmneta, 667 .,"^ 

Cyriacanthm guitidom, 648. 
Oysfcopliora cristata : facial vibrissffi 
;;''<Fig.7)t901;,(z.s.L.),943. 
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Mammalia; Pasvtivus: Tricliosurus 
eLainel-cells, ‘.M3. 

BaniiL clam a ; facia l OlH. 

’.Oaiiuilisf’iis albifroiis (z. s. l.'k 1057. 
Davait^ fhri/.sippi/s f. petUia, 644. 
J)a)'d(()Nfs ijupiuoa, (556. 

Dasjprocta columbiuna: facial vibrissa', 
603. 

Dasyurus viverrinus: facial vibrissa?, 
89 i : cytology, 943. 

Daubeiiton iii (Chiromys) raadagaseari- 
eiisis : facial vibrissaa (Fig. (5), 898. 
Ih?inoc€p]ia(ia : structure (Pis. lY., T.; 
Figs. 1-18), 749. 

Deftncgreifa itacra ; ethology, (538. 

Dene! ruh;\ rax. dorsalis : facial vibrissao 
906. 

Ikndroiagus ursinus ; facial vibrissce 
(Fig. 3), 895. 

iJcc'/wcsMs (‘(idaronmi.s^ (547. 
IhnderimtamSf 774. 

Dkveloi’Ment; 

Mammalia; Cetacea; Pbocjcna com- 
munis, 10(51. 

YEPwMiTmA: Pliylloelia;ropteriis, 972. 
jDmlemodo-n : structure (Figs. S, 4), 
1028. 

Didelpljys uzarjB: facial vibrissie 
(Fig. i'l, 891. 

J)(mefrodon : structure (Fig. 4), 102(5. 
Dipliyllodes liunsteini (z. s. l.), 1060. 
Bolicbotis saliuicula : facial Tibrissie, 
903. 

JOrpmhm huddaeriii^ 815, 

Echidna hystrix ; facial vibrissie, 891. 
Mdopaina^ mpeni, 646. 

Egernia striolata (z, s. l,), 1058. 

Flaps spurrellij sp. n. (PI. II. 

, fig. 3j,817.' 

Flgonella, gen. n,^, 795. 

— angustior, sp. n. (PI. 11. fig. 6), 
; 797 ., 

■brunnea, sp n. (PL II. fig. 11), 

'9 796 .' 

— discolorata/sp.m (Pl.ILfig.7}. 


Elgonella eiilotsefor'niiis, sp. n. 

. (PI. 11. fig. 9). 796. 

. — - flavidula, sp, n. (PI, M. fig. 5), 
1 796. 

: oribate.s, sp. n. (PI. 11. lig. 8), 

I 797. 

’ robini, sp. n. (PI. II. fig. lOV, 

I 7117. 

i sobrina, sp. n. (PJ. II. fig. 12), 

1 797. 

j KUipmlmn uiquinaia, 648. 
j Jfj/idoprocla, 831. 
i Entahphora dejl(um, 840. 

I — --- wasinensis, nom. n. (PL JI. 
i figs. 1-4, 9 : Fig. 1), 840. 

I Eosuchia, subord. nov., 1077. 

I Epiifdndhvmiilii prodmdus, 649. 

I Ephthiauura albilVon.s (z, s. L.), 105 

: tricolor dhtliiclo, (534. 

' Epim/ooiorpka modeda, (549. 

: morom, 649. 

Eplcra/es mich’u, 8 15. 

Epiiuys norvegiciLs : fneial vibri,«sai 
: (Fig 8), 90 L 
EpteMms p’unuluii : etllology, (53 1, 
i Equidie : fiicial vibrissa'^ 906. 

; Erer/nor/m carieH 634. 

■ Eretliizou dorsatiun : facial l ibrissaj 
;■ (Fig. 10), m 

^ Erinaceus europams ; facial vilirissfe 
i (Fig.4),S05. 
i Etholoiiy:. 

j Aves: Pocliceps cristatus : court- 
ship-babits, 491 ; Ptilorhis int.er- 
cedeiis, 1070. 

I Insecta; Purjilasior, .563. 
i Mollitsca: Ostrea, 10(51, 

I Yeiimiuea : Mesochalujpterus, 958 ;■ 
I PbylloelifBtopteruB, 980. 

PROTOZOA : Furamitufora, 10(59, 

: Euhlmmu duhiu, 647. 

I Euchelm atmim, 6(56. 

Eulima montagueana, sp. ' n. 
, (Fig.]), 672. 

EumLomiirm afiicanus : structure 
(PI YIX ; Fig. i), 1015. 
i laphrautus villosiis : facial ribrissie 

■ . (Fig. 41,895. 

I Eupodupcf^rogi,.^^ 
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BMpcda rnongolus, ()o7. 

BMproGiis ckioni/is, 64<). 

Eutamia.s qim,drivittat.us : facial vi- 

bris.si«, 903. 

Euvallentmia, nom. n. for Vail an- 
/ini a, 944. 

Euxoa radians, C -16. 

Falloonelli, gen, n., g09. 

exquislta, sp. n. (Pi.L fig. 9), 

809. 

gudei, siibsp, n, (Pi. I, 

fig. 10), 809. 

larogiensis, sp. n. (PL I. fig. 11 ), 

809. 

B'arreUa ailantica (PI. IV. fig. 9), 852. 

gujaMea, 854. 

B'ilispa.mi irm/idaris, 844. 

t uhidosa, 842. 

P’oraiuinifera : ethology, 1069: • from 
Kerim ba Archipelago {see, ‘ Trans- 
aethns ’)- 

B'nigiini unedo, 667. 

Galago enissicaiiclata: facial vibrissaa 
(Fig. 6), 898. 

Gampsonyx swainsoni (z. s. l.), 1058. 
Gazella socmmerhigi : variation, 94’4. 
fxehyra, variegafa : ethology, 640. 
Gelasimm forcipai'm, 661. 

G- E 0 G li A P II I c A L : 

Fauna of Monte Bello Islands, 625, 
653, 665,677. 

Beptiwa : Colombifi. : sjslematie, 
813; South Afi'ica (fosdl), 735, | 
749, 995, 1021; Lacert a : Canary j 
, Islands, 681., 

Batiuciua : Oolombia : systematic, 

■ '/m 

Inbecta : Hyinenoptera : Paralastor ; 
Australia, 563 ; Bhynchota : Butch 
New Guinea {see ‘ Transaet ions'). 
ARACiminA: Aranea : Butch New 
Guinea {see * Tmnsaetmis *)• 
,Crti,stacba : Parasitic Eucopepoda.: 
Tanganyika (River Nile), 819; 
Cirripedes from,, 'Chalk" of Surrey 
and, 'Herts',' 945. 


^ G K o G a A r ii I c a l {go n.): 

! AIoelusca : Zonitiche : Ecpuilorial 

I Africa, 787 . 

j Polvzoa: B.E. Afi'ica : Z:uizibar 

I 831 . 

j Veii-MIoea: CInetopteridfB : N.E. 

I Paeitlc : Atlantic: British Wate-s 

I 955 . 

j Pkotoz o a : P" <n‘}im i n i fe ra ; Iveri n i ba 

I Archipelago (see ‘ TramLitd ions'). 

1 Geopella huiueralis headlaudi, 632 . 
j Gei'anoaiitus melauoleueiis (z. s. E.), 

I 1060 . 

; Girafia eaineloparclalis (z. s. l.), 1059. 

Glis glis: facial vibi'isste (Fig. 8 ), 902 , 
i GlyptoxantHus cymbifer, sp. n. 

(Pis. I, II., figs. 6 , 7 ), 658 . 

; Gohiiis phakena, 650 . 

I Gonitis suhiilifem, 646 . 
i Gonoc&phalim meyrkki, 647 . 

: Gonodacfyhts chimgra, var. S'miihu, 

I 664. 

Gorgoutps: structure (Fig. 6 ), 1031 , 
1034 , 

Grammodes oeelktia, 646 . 

Gudeella aranea, sp. n. (PL III. 
fig. 20 ), 769 . 

barta&sis, sp. n. (PL III. 

fig. 6 ), 790 . 

consobrina, sp. n. (PL III. 

fig. 9 ), 794 . 

consueta, sp. n. (PL 111 . fig. IB), 

790 . 

densesculpta, sp. n. (PI. III. 

fig. 14 ), 791 . 

— elgonensiSy sp. n. (PL III. 
fig. 19 ), 791 . 

— - gerstenbrandti,sp.' n. (PL, III. 
fig. 7 ), 792 . 

inclmaKS, sp. n. (PL 111. figs. 1^ 

., S). 792 . ' 

■, — mfiata, sp. ':n. (PL III, fig. 21)5 
792 . ,,, , 

— iridescens, sp. n. (PI. III. 
fig. 15 ), 793 . 

,— — „kam.palaensis, sp. n. (EL HI.- 
fig. 10 ), 790 . 

■;-~;marS'abitensiSi'''' sp.;:' , If I- ; 

i. fig. 22 ), 793 . 
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Gndeella masakaensiSj sp. n. 
(Pi. Ill -fig. 16), 793. 

mime, sp, u. (PI III. fig. 23), 791* 

mnkandaensis, sp. n. (Pi. III. 

fig. 11), 794. 

, mntandanaj var. n. 

(Pi. III. fig. 12), 794. 

multistriata, sp. n. (PL HI. 

fig. 3), 794. 

nemorum, sp. n. (PI. III. 

fig. 24), 794. 

pallidior, sp. n. (Pi. III. fig. 5), 

795. 

tribulationis, sp. n. (PL III, 

fig. 4) , 795. 

-arguessemis, sp. n. (PL 111. 

fig. 17), 790. 

usitata, sp. n. (Pi. III. fig. 2)» 

791. 

woodhousei, sp. n. (PL III. 

fig. 13). 792. 

Hmmioinm longimtm, 637. 

imicolor ophthalmic US) 637. 

Balcgim smicius wcsiralasiamiS) 633. 

sordidm melvillensis, 633. 

weslraiasianm) 633. 

Haliaitm kucogaster : ethology (PL 
III.), 638. 

Halmtuf ginemra : ethology, 039. 
Halichoertis grypus: faciai Tibifissac, 
901. 

JMioiis sguamata, 666. 

varia, 666. 

Ealohates, 649. 

Heiareto.s lualayanus: feefc: rhinarium 
(Fig. 13), 936, 937. 

Eenimpiks sp., 649, 

EemmiobatodeB sp., 649. 

Eeiemiota binoei (Pi. I. figs. l-S) : , 
ethology, 640, 641. i 

642. ■ ' ■ 

Hippopotamus amphibius; facial vi- 
'■'brissse, 908. 

Eippiirana vetficUiata, 853. 

..HolocMla' HeatMi aerata.^ subsp. ' 

' ':ll.,'645, '■ , 


Homalocranium nigrum, sp, n. 
(PL 11. fig. 2), 816. 

Hoplodaetylus pacilicus (z, s. l.), 1059. 
Hornsra violacea, var. tnhidosa, 842. 
lluenm -protcu, 661. 

Hyasienus oryx, 661. 

Hydroehoei'us liydrocluorus : facial vi- 
brissa:'. (Fig. 9), 904. 

Hydroprogne tsclm/mim sfremm, 636. 
Hylodcs raviij'or 'ims, 8.13. 

Egriaciis eiitrachelia, 64 S. 

Hystrix ; facial vibrissm, 903. 

Idmoiiea interjmcta (Pi. II. fig. 5), 
816. 

irrcgularU) 843. 

— — milnmna) 844. 

pedleyi, 846. 

ptilohemma, 846. 

radians (Pi. 11. figs. O-S), 844. 

, Yar. erecia (PI. II. fig. 10), 

844. 

lyuaim iubercuiata, 815. 

Insecta: 

Monte Bello Islands, systenuUic* 
etliology, 643. 

Hymenoptem : Paralastor : syste- 
matic, ethology, 663. 

Bhynehota: structure (suction ~ 
inechauism), 685; from Dulcli 
New Guinea (sec ‘ Tranmif tons 
Irena turcosa (z. g. u.), 1059. 

Isodon novitlm) 647. 

Isoodon harrowemis, 631, 

Jaculus jaculus? : facial vibrissa, 903. 
orieiitalis : facial vibrissm, 902. 

Lacerta csesaris, sp. m, 681. 

Lackem schUgdii) 817. 

Lagenipora soomlu, 856. 

Lagorohesies mnspicillatm : ethology, 
630. 

Lagostomus tricliodaotyks : facial vi- 
brissa 903. 

Lagothrix lagotricMa; facial vibriss©, 
:-'898.' , 
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Lalnge tricoloi’ ( 2 . a. l.), 1058. 

Lama liuanaeos : facial Yibriasas^ 911. 

vicugna ; facial vibrissm, 911 ; 

(z. s. L.), 1057. 

La nth ms {Bhinolamhnis) jiclagicus, 

mx 

Lamiasaurus newtoni, gen. et 
sp. n., structure (Figs. 8, 9), 750, 
768 . 

Larogiella, gen. n., 800. 

angulifera, sp. n. (PI. II. % 1), 

800. 

— — fcnticula, sp. n. (PI. II. %. 3), 
801. 

kombaensis, sp. n. (PL IT. 

fig. 2), SOI. 

malasanjiensis, sp. n. (PI. I. 

%. 23), SOI. 

venatoris, sp. n. (PI. I. fig. 22)’ 

800. 

Ledoulxia adjacens, sp. n. (PL I- 

fig. 8), 808. 

crassiplicata, sp. 11 . (PI. I. 

fig. 1), 806. 

decussata, sp. n. (PL I. fig. 7), 

806. 

elgonensis, sp. n. (PL I. lig. 4), 

807. 

eussoensis, sp, n. (PL L fig. 2), 

807. 

jingaensis, sp. n. (PI. I. fig. 6), 

807. 

levistriata nyeriensis, var. 

n. (PL I. %. 3), 808. 

— - marsabitensis^ sp. n. (PL I. 

%. 5), 808. 

Lemur catta : facial vibns.sa;, 89S. 

L- — fulvus: facial vibrissiB, 898* 

•«-- — . inongos : facial vibris8ai, 89S. 
_.„„yarius: facial vibrissm (Fig. 6), 
898.' 

Leontocebus leoninus ; facial vibrissie 
' (Fig, 6),,B98.', ■ ' 
Lepidoblepbaris intermedius, 
. 'sp. 'n. (Pl,I.'%. 

Lepraiia 'pmssonii, 856. ■ , 

LeptopMs bre-trior, sp. n. (PI. II 
, %.1), '815. ■ 


Lernmcera., 820, 822. 

diceracepliala^ sp. n. (PL I- 
figs. 1-3), 824. 

liaplocepliala^ sp. n. (PL I. 

figs. 4-7), 826. 

temnocephala, sp. n. (PL I- 

figs. 8, 9), 827. 

Llash childreni, 643. 

Lima fragilis, 666. 

lima, 666 . 

^ rdtdiicosiata, 666. 

I^ophacUea granulosa, 658. 

LtypJiognathus gilheiii, 641. 

Luxosoma singularo^ 855. 

Lycaon pictus: feet : rliinariuni : facial 
vibrissse (Fig. 3), 917. 

Lyckas variatus, 650. 

Lj/cosiichus : structure (Fig. 7), 1035. 
Lyyosoma hrpes, 641. 

isolepis , ; ethology, 642. 

lesueurii: ethology, 642. 

inoco (z. s, L.), 1059. 

teiiue (z. s. L.), 1059. 

Lygus pabulinns : structure (snetiou- 
mechanism) (Figs. 1-29), 685. 

Macroeorax fuscicapilliis (z. s. l.), 10*59. 
Maeropus bennetti : facial vibrissir, 
895. 

billardieri: facial vibrissae, 803, 

Malleus malleus, 666. 

MilMM.VLIA : 

Facial vibrissa?, 889. 

Monte Bello Islands: systematic: 
ethology, 630. 

OanidfB and XJrsidjB : systematic : 
struetnro (feet: rbinaria : faeial 
Yibrissaj), 913* 

Cbi*ysocbloris asiatica: G. hottentota : 

dental variation, 1071. 

■■ Gaaelia soemtneringi : variation, 944, 
Martes. martes ; M. loina :,strnctiire5 
1062. .. . , 

Pliaacolarctns crnereus : dental varia- 
tion, 1071. 

PhoefBna CDinmnuss: development,. 
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Mammalia (eon.) : 

'Ii-iehosurus vulpecula : dental Viiria- 
tion, 1071. 

Maiiis tricuspis : facial Tibrissjn (Pig. 4), 
895. 

Maniiosa elegaris: facial vibi’issan, 891. 
Maries fuina : structure (b’iga. 2, 3), 
1002. 

luartes: structure (Pigs. 1, 3), 

1062. 

Mazau'ia tenia? : facial vibrissj®, 908, 
Megapodins duperjayi (z s. l.). 1059. 
Meles lueles : facial Tibrisste, 901. 
Melicleptria albivenata, sp. n. 

(PI I. (Ig. 11), 646. 

neia'ias, 046. 

Melursus uiLsinus: feet: rbinavimn 
(Figs. 12, 13), 933, 937. 
Mesocliastopteriis, gen. n., 057, 967. 

minilta, sp. n. : structure (P!s, 

II., III. tigs. 7, S; Figs. 4, f)). 958,963. 
taylori, sp. n. : ethology : struc- 
ture (Pis. L, in. figs. 5-6, 9 ; Pigs. 
1, 5), 957, 958. 

Metapeuem monacem, 653. 

stridiiianii, 653. 

Mkrognmpliodon ollgocynm, structure 
(skull) (Pig. 2), 1023 / 

Microtus sandayensis (z. s. l.), 1058. 
MktMmgm araclme^ 647. 

MktyriB longicarpm, 661. 
Mikenoella; gen. a., 802.’ 

aiiena, sp, n. (PL 11. tig. 26), 

802. 

eievata, sp. n. (PI. II. fig. 25), 

802. 

■ neglecta, sp. n. (PI. II. fig. 27), 

; 803. 

Mimosella bigeminata, sp. n. 

(PL III figs. 1-3), 851. 

Mirounga leonina : facial vibrissie, 901. 
ModioluB'pJdltppimf um, 666, 667. 

MOLLtJSCA : , ' ' 

Monte Bello Islands: systematic : 
,/■ geographical, 665, ,667. ' L 
.Ostrea ;; ethology, 1061., 

, Zo,niticla0:, Central, Africa: STstcmatic,. 

:V' '7B7. L," L, 


i Monoecocestus erethizontis, gm. 
et sp. n. : strneturc (1^'gs. 1 -'9), 1039. 
Mormosaurus seeleyi, gen. et s),). 
n.; struelnre (,P1. IV. Pigs. 1-4), 750, 

767. 

; Mumna Ugr.mdm, 650, 

I Mils imisciilus : fneiid vibrissa', 901. 

I rafd./fB: oil lo logy, 631. 

I M!isca.rc!inus a u lianari u.s ; facial vi~ 
' brissie, 902. 
i Mgo6oma Bplnom, 854. 

I MyiiiAPODA : 

i Monte Bello Islands: syatennitic, 

I 649. 

i 

! 

I Namriuha hioerdlafa, 644. 

I 

I Nakuruella sorer, gen et sp. n, 

I (Pl.I. fig. 13), 802. 
i Niiiiotragus pygiua'us: facial vibrlssag 

j 911. 

i Naiaiina. permenihfnriui 'ea, 800, 

1 Nafka vile Hub, 666, 674. 
i Ka,vm BerpnlijiTa, 661. 

! Naxioidn BerpiUifmi (PI. 11. figs. 9, 10), 

I development, 661. 

I jN'ectarinia faniosa (z. l. s.), 1058. 

I Keoclcptria punGtifern, 646. 

I 2dmlu(da BGnpenkda, (Ski. 

j Nenia albkilia, 666. 

Nettopus coromandelianus (z l. s.), 943, 

I 1057. • 

j yoniia flavimndis doddi. 610. 

j Notophoyx flavirostria (z, s. l.), 1059. 

I Idototragus melanotis: facial vilnussag 
j 911. ' . 

i Nyetipitbecus triyirgalus: flunal vi- 
I bri&sm (Fig. 6), 898. 

i Octoclon degus : facial vibrissa?, 903. 

! Odatria- ocdluta, 642. 
j Opmim diemensk, 650, 

I Omtolohm fMUtoukUus, 650. 

Oreocincla lunulata (z. s. h . ), 1058. 
Ornitborbyiicluis ; facial vibrissag 891. 
sp., 6 I 8 . 

Oryeterop.us capensia (z. s. l.), 1058, 
Oryctolagus cuniculus : facial vibri-sw, 
905 . ''4 
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Oryx ^i^azelle (z. s r..), 1057. 

Osniotroi'oii g'l'iseicauda (z. s. L.), 1059. 

OMjyeca ciaudlata, 056. 

Ostreo,: ethology, lOCll. 

Otaria califoianaiia: facial \ibi’isa;T3, 

901 . 

Otidiiceiiia (mpodotldU'. structure (Fig. 
11), S79. 

Otociyon vnegalotis : feet : rhinaiaum : 

facial yibrissa?. (Pig. 8), 9tl7. 

Oxyl)cl is aeumi nafus, 816. 

breiyirostris, 816. 

(h^prhopm pfitolarm^^ 816. 

Oxi/t.Kvia wryc n teo-ornatics, 645. 

Paokyccpkala ru/ivmtris colletfyi, 603. 
Pay unis puncfuJatus, 6 . 56 . 

Pandema siPrm.'Uirma, 646. 

Pandim haliaekis Dielvillensis (PI. IT.), 
ethology, 639. 

Paphia Ulerata, 666 . 

VaraettUeies perfuMdaPm^ 648. 

Paradisen apocla (z. s. a.), 4059. 

minor (z. s. u.), 1059. 

Parala.stor : ethology, 563. 

— abnarniis, Q'P2. 

alhifroHs, 566, 584. 

alhoGhudm, 586. 

alexandri^, sp. u. (PI. I. figs. 

7, 22), 578, 618. 

— — anostreptus, sp. n., 577, 613. 

apneatm, 569, 584. 

arenicolor, sp. n., 578, 618. 

— argentifrom, 573, 593. 

— argyriasfsp. n., 574. 597. 

— atriperniis, sp. a. (PI I. %, 13), 
574,602.':' 

-- — aimmimim, 

— (msiTrdiSy h^\\, 621. 

— bicarinatus, sp. n., 574, 601. 

• — -> brisbanensis, sp. u., 575, 606. 

hrummiSr blp , %l% . ■ 

— 570, 6()9. 

'V— ■ — 566, 579. 

, eogmi'iis, 569, 581 . ; 

— commtitatTis, sp; n , 575, 608. 

' - — - 'comptuS/'Sp. an, 578, 617. 

rubescens, Tar. n.. 578, 


Paralastor conspiciendus, sp. a., 
569, 5S1. 

-CO spi"’'us, sp. ,n., 569, 580. 

const rictus, sp. n., 577, 615. 

— rraeufxUus, 566 , 622 . 

darwinianus, sp. n., 577, 617. 

debilis, sp. n. (Tl. :L fig. 2u), 

I 573, 595. 

I — debilitatus, sp. n., 576, 611. 

I dentiger, sp. n. (PI, I. fig. 11), 

j 574,603. 

i despectus, sp. n., 572, 589. 

— " — donatus, sp. n., 572, 588. 

— — dubiosus, sp. n., 569, 580, 

dyscritias, sp. n., 577, 614. 

elegans., sp. n., 569, 581. 

emarginains, 571, 585. 

eritirgiis^ 573, 592. 

euclidias, sp, n., 574, 59S. 

eugonias, sp. n., 574. 596. 

eustomus, sp. n., 575, 604. 

fallax, sp. n., 575, 606. 

flavioeps, 566, 569, 583. 

1 frater, sp. n., 571, 585, 

i fmieriim, 56S, 5 jj. 

I graeffei, 622, 

I liabilis^ sp. u., 569, 583. 

I — ~ Mlaris, sp. n., (PI. I. tig. IS), 574, 
i 600. 

I hirteusis, 567. 

i hiiHvenfris, 2 \ 

icarioides, sp. n. (PI. I. iig. 2), 

578, .620. 

ignotus, sp. n., 578, 621.. '■ 

— ^imitator, sp, a, (FI, X. fig. 10), 

■ 573, 578„ 595., 

■ mfenfabis^ 568, 579. , , 

— — infimus, sp. n.. 575, 603. 

— imulatk, 570, 585. 

— - kiGlmis, 566, 599. 

— — laatus,'sp. a.,;:f)71, :585y ■ ■ , 

■ — — latent ius^ ' 566,' 576.., , 

' — - leptias, sp. 'a., 578, 620. ' 

. , — ,mac&ayensis, sp. n., 575, 607. . 
— rmeuikmilris, 574, 601. 

sp. 13 „ 575, 604. 

— tmesocMorus, sp. n., 577, 616. 

■ ■ r— mesoclaloroid st ii., 
|‘''4'';577,:6i:6. 


617 . 
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Paralastor microgonias, sp. n., 

574, 596. 

mimus, sp. n., 573, 578, 594. 

: mtilticolor, sp. ii. (Pi. I. figs. 9, 

19), 577, 612. 

mutabiiis, sp. il, (M. I. fig. 8), 

576, 610. 

nciiitarum, 566, 573, 600. 

occidentalis, sp n., 574, 598. 

- — od3meripennis, sp. ii., 576, 610. 

odyneroides, sp. n., 576, 610. 

oloris, sp. 11., (Pi. I. figs. 4, 16), 

575, 608. 

optabilis, sp. n., (PL I. fig. 12), 

574, 587. 

ordinarius, sp. n., 571, 586. 

orient alls, sp. n. (PI. I. fig. 21), 

574, 599. 

pailidus, sp. n., 570, 584. 

parea (Pi. I. fig. 1), 571, 585. 

picteiij 577, 615. 

placens, sp. n,, 573, 592. 

plebeins, sp. ii., 576, 611- 

princeps, sp. d., 575, 607. 

pseiadochromus, sp. n. (PI, I. 

fig, 14), 575, 605. 

pmiciidaiuB (PI. I. fig, 17), 571, 

586. 

piunlhis, 588. 

• — - roseotinctus, sp. n., 572, 591, 

riifipes, sp. B., 568, 579. 

smigmnetiB, 597, 

sanssTirei, sp. n., 568, 579. 

■ 8milk,bS6. 

simillimtis, sp. 578, 619. 

simplex, sp. n., 573, 594. 

— simulator, sp. b„ 572, 588. 

smitM, 567, 622. 

- — solitarins, sp. n. (PL I. fig. 6), 
"574,600. 

snbhabilis, sp. b., 669, 583. 

- — mbobsctirns, sp. n., 573, 593. 

■ — stiboloris, sp. n,, 575, 608. 
— subplebeius, sp. n. (PL I. 

, ,,%d5),576,"6il. . 

surnmns, sp. n., ■575,;604. 
synclixoTOns, sp. n., 578, 619. 
— -- tmumiiemis, p^dy5S2,: ■ 


ParalastoT tricarinnlatus^ sp, n., 

569,582. 

tricolor, sp, n, (PI. I, fig. 5), 

572, 590. 

tubercitlatns (PI. I. lig. 3), 576, 

585. 

iinifamatiLS, 5()9, 581. 

vidnus, sp. 11 ., 576, 609. 

vuJnenUus, 575, 605, 

vuipinus, 572, 587. 

— excisus, st. u., 572, 5S7. 

xantiiochromns, sp. ii., 577, 

614. 

xeropliilus, sp. n., 572, 591. 

Farilimope {lihiiiokinbrHs) pelugka, 
663. 

Fedieellina gracilis, 855. 

82 mosa (PI. IV. figs. 10, II), 

854. 

Pelecuum cons'pkillatiis, 638, 
Percivalia nyiroensis, gen. eL 
sp.ii. (PL I. fig. 12), 806. 
Periclimenes liermitensis, sp, n. 

(PL I. figs. 1-3), 655. 

Ikripia variegata, 640. 

Feripkmela coneolor, 048, 

PerocIicticLis potto; facial vibrissa', 
898. 

Petrceca leggei (z, s. L.), 1058. 

phoeuicea (z. a. L.), 1058. 

Petrogale peaioilkta : facial vibrissa*, 
895. 

Petrophila oinelarbyncha (z. s. i<.), 
1058. 

Plialaropus liyperborous (z.a. l.), 1061. 
Fkimropis mudleri, 641* 

Phascolarctus ciiiereus; dental varia- 
tion, 1071. 

Pbilander ianiger; facial vibrissa!, 

891. 

Phoca vitulina: facial vibriesxe, 901* 

I Pfiocssna coninmnis; development, 
106L 

Fhooomurm ineguchmi : structure 
(Figs 11, 13). 762. 
Fhr6cai%tUa(i)smw,M7, 

Phrygiiiis gayi (z. s. l*), 1060, 

FMynmmss poicUunotmililb, 
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PhylloGhetoptems^ 990. 

^nglica, sp. n. : structure (PI. 

VII, Pigs. 9, 10, 12), 984. 

elioii : structure (Pig. 13 ), 986. 

fictus : development ; structure 

(Pig, 13), 986. 

prolifica^ sp. n, : structure : de- 
velopment: etiology (Pis. IV., V. 
Pig. 11), 972, 980. 

Phymodins unyulatm, 659. 
Physignathis gilherii (PL I. figs. 4-7) : 
ethology, 641. 

Piltimnus canilescens, yar., 660, 


TrotosqniUa trispimsa (PL II 11 

12), 663. ’ 

Pkotozoa : 

Pomrainifera from Perimba Archi- 
pelago {see ‘ Transactions ^), 

: ethology, 1069. 

Proverruca vinculnm, gen. et 
sp. n. (PL I. figs. 1-9: Pig, 1), 946. 
Pseudalopex gracilis ?; feet : rhina- 
rium : facial vibrissas (Pio-. 0) 
922. "" 

Pseudochirus peregrinus; facial vi- 
brissas, 893. 


vespermio, 660. 

Pionus maximiliana (z. s. l.), 943, 
1057. 

Pirn scrpidifera, 661, 

Pisces : 

Monte Bello Islands: systematic, 
650. 

Clupea harengns : abnormal, 1060. 
Pisobia 77iimcta ntJlcoUis^ 638. 

Pitta novos-guinese (z. s. l.), 1059, 
Platypodia gramuiosa, 658. 

Piotosus angtiiiiaris, 

Pnigalion oweni, gen. et sp, n. : 

structure (Pigs. 5-7, 12, 16), 750, 

, '767.'' ■' 

Podiceps cristatiis : courtship-habits 
(Pis. I., II), 491. 

Polychrus spurrelli, sp. n., (PI. I. 
fig. 3), 814. 

Polydesma lawson% 647. ® 

7mrmanncpa^ 647. 

Polypus sp., 680. 

PoLYZOA : 

Oyolostomahi, Otenostomata, Endo- 
procta : B. E. Africa : systematic : 
structure, 831, 

Polyzosteria sp., 648. 

Potamogale velox : facial vibrissae, 895. 
Precis veliida, 644. 

Proboscidea : facial vibrissfe, 906. 
Froho^ma ser tular aides ^ 839. , 

Procavia capensis : facial vibrissse 
(Pig. 11), 906. 

Procolophon trigo-niceps : structure (Pis. 

L-IIL; Pigs. 1-5), 735. , 

Propatria ^nundoides, 646. \ ' i 




Pseudochronis fuscus, 650. 

Pseud ozethus, gen. n., 622. 

australensis, sp. n., 623. 

Pteromys sp. : facial vibrissje, 903. 

Pteropus medius : facial vibrissaj (Fiff 
5), 897. 

Ptilorhis intercedens : ethology, 1070. 

Pyrrhula erythrocephala (z. s. L.), 943 . 

Bangifer tarandus (z. s. i.), 943. 

Batufa indica : facial vibrissa (Fig 81 
903. 

Beithrodon typicus: facial vibrissa 
902, , 

Beptilia: 

Choco, Colombia : systematic, 813. 
Monte Bello Islands: systematic: 

ethology, 640. ' 

South Africa (fossil) : structure : 
systematic, 995. 

Carnivorous Therapsids: systematic: 
structure, 1021. 

Ohelonia : structure : systematic, 

1011. 

Deinocephalia: systematie : struc- 
ture, 749. • ■ ^ 

Bac^rta eaesaris from Canary Islands 
681. . ' 
Procolophon trigoniceps : systemadc; 

structure, 735. ^ 

Youngina capensis (fossil) : syste- 
matic : structure, 1072. 

!Bii3iE3i>hdo3xiGtir2L cyliu<jlxic2,y sp, n» : 

, Steicture (Figs. I-IG), 859. 
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Elmolmiiis armatuSj 650, 
lihimhothrymn leMighiomm, 816. 
Bhinoceroticla: facial vibrissjB, 908. 
Elimopoma, microphyllum : facial vi- 
brissa (Fig. 5), 898 ; (z. s. l.), 943. 
Miodxma, htpeSf 641. 

Rhodosto7na cmm-felis, 667, 675. 
}i}mjibQGe2}halus i<stus, 649. 

morsitanSf 649. 

RhopJiahdo^i, 774. 

Ehyucbixim australense, sp. n., 

m. ‘ 

Saluis tiibemdat'us, 649. 

Saragus sp,, 647. 

Sarcopbilus liarrisi : facial vibrissa 
(Fig. 1), 891. 

Scalpellum vimineum, sp. n. (PI. 

I, figs. 10-12), 952. 

Scapliella hedleyi, nom. n., 674. 

■— — reticndata, 674. 

w/m, 667. 

var., 667, 674. 

Schisopkrys dama, 662. 

Sciurus prevosti : facial vibris.s£e, 903. 

-- — vulgaris : facial vibrissa, 903, 
Scoiapendra l<sta, 649. 

- — mmUmis,M9, 

Scymmgnaihus wliaiUi ?: structure 
(Figs. 8-5), 1027. , 

Scymiomchus whaitm^ 1027. 

677., / . ; 

aiixituiB, .sp. u. (Fig. 1), 678. 
BepioMdea, 677. 

Berialaria mriconmhtM, 847, 
BeTiidanap%dulo${i,Bbl. 

' Bemwwdm : structure (skull), 1025. 
Silta frontalis (j!. s. L.), 1057. 

Sores araneus : facial vibri.ssa, 896. 
Bpelerpes parmp6ByBl'‘d. 

Speothos venaticus: feet (Fig. 1), 914. 
S-phx ansindis, 649. 

Spiloies -megabkpis, 815. 

p'idlafus, 815. 

Spiockssioptencs, 990, 

Spreo bildebrandti (z. s. i), 1060. 
StlgwtxitopB indkiincta paphm^ 635. 
Stomatopora: structure (PI. TV, fig. 7), 


Strepsiceros iinberbis (z. s. l.), 1058. 

Strtjctuiie: 

Mammalia : Facial vil)rissj:e, 889 ; 
Gaiiida: Ilrsidtu: feet: rliinana: 
facial vibrissa*, 913 ; M'artes 
martes : M,. foina, 1062 ; Tri- 
chosurus : Ph{iscolarotus : Chry- 
socliloris: dental variations, 1071. 
EErriLiA: (fossil) S. Africa, 995, 
1011, 1021; Procolopbon trigoni- 
ceps, 735 ; Deinoceplialia, 749 ; 
Youngina caponsis (fossil), 1072. 
Pisces ; Glupea harengus : abnormal, 
1060. 

Insecta: Lygus pabulinus: suction- 
luechanism, 685. 

Ciiust.acea: Cirri pedia, 9o(). 
Mollusoa : Cephalopoda., 677- 
Polyzoa : ovicells, etc., 831. 
Yebmidea : Obaitopteridffi, 955 ; Mo- 
noecocestus, 1039 ; Rhabdometra, 
OtidiUxinia, 859. 

Subularia montebelloensis, 

sp. n. (Fig. 1), 673. 

ByloclieUdon drenmm, 6-36. 

Sylvilagus siiperciliaris : facial vibrissai 
(Fig. 10), 905. 

Bympeie^ sp. 647. 

Bympkykte^^p.^^^*!, 


Tamandiia tetradactyla : facial vibrissa, 

. '895." 

TmpiHOcepkalus athrslonei : structure 
(Fig. 10), 762, 

Tapirus itidieus : facial vibriAsm (Fig* 
11), 906. 

Tayassii (Dicotjles) tajacu: facial vi- 
■ bris9a(Fig, i2),908V, , 

Tehpsatm sp. : structure (lOgs. 6 -8). 
969. 

lermafilim, 844. 

irregularis (PI. IV. fig. 8), 843. 

Thalamita dispar, nom. u. (PI. I, 
fig. 4), 657. 

savignyi, 657. 

Xhalarctos maritimus: feet (P^ig. 9), 
930. , 

Thecaid<tclyhs rapioaiida^ 814. 
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'i-hylacimis CTnocepbaliis : facial vi- 

bnssa>,(Fig.2), 89J. 

Tkipu^m sp. 64,9. 

TlUqna uusimlis, (>42, 

TitanomichKs : structure {Figs. 17, 18), 

769, 771. 

ferox (PI. V.), 709. 

Iraehyciqiitiiifi^^^ S0;l, 

— - niip'otlncta, 803. 

Trach:ifq)liex {^) pilosuhs, 619. 

Tragulus kaucliil : facial vibrissic (Pig. 
13), 908. 

Preinarctos oniatns ; feet, 936. 

thibetaiius : feet: rhinarium 

(Figs. 11, 13), 932, 937. 

Triciiosiirus Yulpecula : cytology, 943 j 
dental variation, 1071. 

fuliginosus : facial vibris.s£e 

(Fig. 3), 893. , 

Tridama eimigcda, 666 . 
Trocliozonites buhambaensis, 
sp. i]. (PI. IL fig. 23), 804. 

expat riata, sp. n, (PI, II. 

fig. 21), 805. 

kempi, sp, n. (PI II. fig. 22), 

805/' 

— suturalis, sp. n. (PL II. fig. 24), 
805. 

Tropidonotns fuliginoides (z. s. l.), 
1059. 

Tropidorbynebus corniculatus (z. s. l,), 
1058. 

Trox crofidil, 647. 

IVynga rujicolll,^ 638. 
l^irbo sqm-moms, 666, 669. 

Typlilops ammodytes, sp. n. (PL 

I. figs. 8-10). G42. 


Fca forcipat a (PL IT, fig. 8), 661. 
Urgnessella, gou, n., 803. 

capillata, sp. n. (PL lit fig. 28), 

S04. 

fig. 27), 804. 


Uroniysbriiijnii: facial vibrissa; (Fig. 8) 
OOP 

Ursus americamis : feet; rhlnaritmi 
(Figs. 10, 13), 930, 937. 

arctos : feet (Fig. 9), 935. 

]ioiTibili.s : feet, 935. 

UtetJieka puMielhldes, 645. 

Valemnewnea- longipinnk. 650, 

Valkcria uva, 853. 

vidoiuci, 848. 

VuUeniinm now Euvallentinia, 944. 
Vmiessa her shawl, 644. 

Vamnus aeanthurm, 642. 

gigauteus (z. s. L.), 1058. 

— — gouklii : ethology, (>42. 
Vari.ition: 

Mammalia : Gazelle .soemiueriugi, 
944. 

Yermidea : 

Cestoda : Monoeeocestus : striicture : 
systematic, 1039: OtidiUeiiia : 
structure : aysteniatic, 879 ; Bbab- 
doinetra: structure: systematic, 
"■ ,.'^559. 

Pplyclueta from N.E, Pacific : syste- 
matic: development (Pis/ 
Figs.:i-13}, 955. ■ 

Vei'nidd<B : mtiology, 950, 

VesltiuhiTia dkhotoma,^^^. 

Yolaia ohlita, 667. 

Vulpes bengalensis: feet: rliinariuiu . 

facial vibrissae (Fig. 8), 926. 

vulpes ; feet (Pig. 8), 925. 

^anihm atmnamis, 659. 

Xanthodes ainmanm, 659. 

Xmodaii cduhmms, 816, 

Xeuorhyac‘hus asiaticus {%. s. l.). 1058, 
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7Angi$ comcmgumea, 79<5. 

■ gazienm, 795 . 

ffregorii, 802. 

hm-pL 796. 

- — gapyracea, 799 . 

pla-nispira, 8<X). 

ZomgintJms casimotU roehiicld, 66 (). 


I ZonitidcB ; Central Africa (Pis. I.-IIJ.),. 

I 787. 

I Zoobodyoii pcdliicldmn: structure (Pls- 
i in: figs. 4-12; IV. fig. 12), 849..^ 

I Zosterops hcddom, 605. 
j liitea hiiMmi, G35. 
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OF THE 

ZOOLOGICAL SOCIETY OF LONDON.^ 

Jmne 9tii, 1914. 


Prof, B. A. AtiNCHiK, M'.A., F.R.S., Yiee-President, 
in the CJliair. 


The Minutes of tlie last Scientific Meeting were confirm ech 

The Seoeetary read a Report on the Additions to the Society’s 
Menagerie during the montli of Alay, 1914, 

Mr. J. Thornton Carter, F.Z.S., exhibited microphotograplis 
sliowing pliases of mitosis in tlie cells of tlie Emiinel Orgjui in 
I)(m/i(>riis viverrimts and Trichosuriis indpeciila. Tlie demonstra- 
tion of mitosis in the enamel cells has not been recorded 
previously — in fact, little has been published dealing with the 
eytological changes which produce the differentiation of the 
various cells composing an enamel organ. 

In a paper to be submitted to the Society during the next 
session, Mr. Carter deals at length with tlie cytology of the cells 
of tlie enamel organ in Mammals, Reptiles, Fishes, etc., in all of 
which abundant evidence of mitosis has been found. 

Air. R. I. PococK, F.R.S.,FJ^.S.,^1CZ.S., Curator of Mammals, 
exhibited on lielialf of Alajor G. P. Bradshaw an interesting 
example of Sommeririg’s -Ciiazelle. (<9, ' 

l)inder River' in Senna'r, and mounted by Messx's, Edward 
Gerriird h Sons^ . The- antelope was remaiAable for the whiteness 
of its pelage, which showed scarcely a trace of the gazelline tint 
characteristic -of "the typical "form.;-, -That, the specimen was not 
an albino was shown % the persistenca of the typical black 
markings on the face, the black liorns and lioofs, and tlm black 
tuft on the taib 


* Tius Abstract is published by the Society at its olhces, Zoological Gardens, 
Regent’s Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the * ProceeiHngs,’ free of extra charge, 
to all Fellows who subsmbe to thePubHoations; but it may be obtained on the 
day of publication at the price of Siapenoe^ or, if desired, sent post-free for 
tlie suru of Six ShiUings per annum, payable in adTanee. 
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Prof. J. Stanley GAEOTNEa, M.A.j P.E.S., F.Z.S., gave an 
aeeovuit of a Beport on the Fauna of the Monte Bello Islancis by 
]\fr. P. I). M'ontagne, B.A. 

Tlie islamls are briefly described before considering the fauna ; 
tliey are baiTen limestone with a limited vegetation and some 
mangroves. There are two indigenous mammals, Lagorchmtes 
conspicillaPiis (Gould) and Isoodon Icm'owensis Thom. Of the 
twelve land-birds three new forms have been described elsewliere ; 
the reptiles number eleven, one being new, and sliow a marked 
re<liiction in size as compared with continental specimens. Of 
insects there are recorded 22 Lepidoptera, 11 Ooleoptera, Jo 
Hynienoptera, and some Orthoptera, etc. Myriapoda number 0 
species; there is 1 scorpion. 9 fishes from lagoons are named. 

The collections prove conclii.siveh" the entire dependence of 
tljese Lslands for their fauna on the iieighbonring continent. 
Partial depopulations of the islands owing to drought are sug- 
gestefl, succeeded by repopulations by means of wind'-])o:rne forms 
from the south. 

Tliree otlier pa.pevs, also dealing with collections made l>y 
Mr. Montague at the Monte Bello Islands, were received from 
I\Ir. (j. 0. Robson on Oepha.lopoda, from Miss M. J. Rathbun 
on Stalk-eyed CiTistacerins, and from Mj*. Tom Iiirualk on 
IMollusca. 

Dr. W. A. CuNXiNGTON, M.A., F.Z.S., read a paper on the 
para.sitic Eiicopepoda collected by the Third Tanganyika Expe- 
dition in 1904-1905. The collection comsisted of a very small 
number of .specimens, these forms being evidently much rarer 
than the Argulithe, which are also external parasitic Gopepod.s 
infesting fish. The specimens were referred to the well-known 
fresh-waker genus Lernmcera, and belong to twf) species botli 
described as new. One of these, however, difiers considerably 
from the more typical members of the genus, and may merit k 
separation from it in tlie light of furthea* knowledge. A third 
species of Zeraupoccror-, which was taken on a Nile fisli a, rid belongs 
to the eolIectioBs of the British Museum, was also de.seribed ?n 
the paper. 

M.A., F..EB., P.E.S., Prosector to the 
Bociefey, read a paper containing the description of a new species 
of Avian Oestodes and a f urtlier discussion of the parutei’ine organ 
in Oiiditmnm, 

Mr. R. I. POCOCK, F.R.S., P.L.S., F.Z.S., Curator of MaommlK, 
read a paper “ Ou tlie Facial Vibrissa of Mamrnalia,’’ and pointed 
out that in all the principal orders of : the class, with one or two 
exception-s, the following groups of vibrissse are present in some 
genem inystaciale on the upper lip, submental on the ebiii and 
lower lip, snperciliaij over the eyes, gonal on the oliceks, and 
mten-aiual on the throat behind the symphysis of the jaw. 
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Witliiu the lirniis of the orders these tufts tire present in the 
primitive genera,, but more or fewer of them may be lost in the 
more specialised types. This fact, coupled with their prevalence 
in widely different types, points to the arrangement of the 
vibrisKSje above indicated being exceedingly primitive. The 
different modidcjitions of the vibrisste met with in various orders 
w'ere briefly pointed out. 

A second paper l>y Mr. Fococic “ On the Feet and other 
External Features of the Ganidae and Ursida,” based like tiie last 
upon work done in the Society’s Prosectorium, dealt with tiie 
rhinaiia, tlie facial vibrissje, and the pads and interdigital integu- 
ment of the feet in many of the genera of Oanidte and all tlm 
admitted genera of IJi’sidfe. In connection with the Oanidte tlie 
most interesting results were the discovery of evidence, supplied 
by the feet, of kinship between €mn and Lyccwri, and between 
Otocyon and Vtdpes. On the other hand, two of the vSouth 
American fox-like clogs Oerdocyon microtis and Benclalopex gmciiis 
differ widely from each other in the structure of the feet, and 
equally widely from Vulpes and Otocyon. The most aberrant of 
all the dogs in the matter of foot-structure is Bpeothos {Iciicyort)^ 
which is unique in having the digital pads of the third ami 
fourth toes of both front and hind feet United, and in having the 
pollex of tl\e front foot set low down adjacent to the postero- 
internal angle of the main or plantar pad. These differences 
seem to justify the division of the Oanidjc into the two sub- 
families Speotboime and Oanime. 

In the IJrsidfe four well-marked genei'a are characterised by 
the structure of the feet, namely, Thahrctosioiymaritwiim^ Ursus 
for arctos and its allies horrihilis and americamis, IVemarctos for 
ihibetaniis^ japonicus, ornatuSy and Qiicdaycmus, and Melurstis for 
ursimis. Melurs'us differs from the rest in having all the digital 
pads united almost to their distal ends. 2'remarcios differs from 
in luiving the area behind the main or planfetr pad of the 
fore foot quite naked, instead of thickly hairy as in Urs'us and 
' ThcdarctO'S^ and Thalarctos diffens from f/rw in having the 
plantar pads wide and short and the area of the sole behind the 
plantar pad of the posterior foot covered with hair except for 
a small lo/.enge“shaped pad towards its outer border. From 
Tremarctos, m (day anus may be eliminated as Ilelarotos by the 
structure of the rhinarium. All the generic names adopted in 
the paper had been previously proposed, mainly upon cranial and 
dental characters ; but tlie evidence from tin's source is so un- 
satisfactory that til ere has been no agreement amongst zoologists 
in their recognition. 

Br. G. A, BouLENOiiR, F.R.B., F.-Z.B., contributed a paper 
entitled A Second Collection of Batr<ichians and Reptiles made 
by Dr. 11. G. F. Spurrell, F,E.S., in the Ciioco, Colombia.’’ 
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A paper on Procolophon trigomceps^ a Cot}4o, saurian Reptile 
from South Africaj was received from Mr. I). M. S. Watson, 
M.Se., F.Z.S. 

Mr. A. W. Waters presented a paper on the “ Marine Fauna 
of British East Africa ainl Zanzibar, from Collections made hy 
Cyril Grosslaiid, M.A., E.Sc., F.Z.S., in the Years 1901-^1902 : 
Bryozoa — Cyclostomata, Cteriostomata, and Encloprocta.” 

Out of the twenty- four species from these tliree groups, four 
are new ; and, as the species mentioned are all from 10 fathoms 
or under, it will not occasion surprise that the number of Cyclo- 
stomata is blit small. 

Sections of the ovicells of Entaloplim'O, and Ichnonea are figui’ed, 
and stress is again laid on the importance of the ovicells in tlie 
classification of the Ojclostomata, and it is also thouglit tliat 
the primary and ea-rly zocecia ma.y give valuable help. Tiie ovi- 
cells and other points indicate that some EntedophorcP^ 
Biastoporidan characters necessitating separation. General par- 
ticulars are given as to the ovicells of the Cyclostomata, 

It is shown that the rosette-plate of ZooboWyon peMtccidum^ 
described by Reichert as having a central pore with 8~9 pores 
round it, has only one pore, but that siirroundiug it thcu'O are a 
number of cells, so that there is a rosette of cells instead of 
a rosette of pores. Also the groups of cells in the neighbourhood 
of the rosette-plate have a fairly definite form, changing with the 
species in some cases, thus f urnishing specific characters. 

In a note, further pi’oof is brought forward showing that the 
genus Lagenipoi'a Hi neks should be retained for a group recently 
included in Gelkpora^ MniopeUa Levinsen is a synonyiiu 
Also the Norman is 


. This Meeting closes the Session 1913 - 1914 . The next Meeting 
:of ' the Society Tor: Business will be held on Tuesday, 

October 27tb, 1914 , at half -past FiVe o*ciock p.m. 

Tliefollowingpapershavebeenreceived:-— 

/WtB.' Distant.^/ 'y:''; A'' a'- ■'■■■O’ ■ 

Report on the Rhyuchota collected by the Wollaston Ex- 
pedition in Dutch New Guinea, 
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T. H. Withers, F.G.S. 

A remarkable new Cirripede from the Chalk of Surrey and 
Hertfordshire, 

F. A,. Potts, M.A. 

Polyclijeta from the N.E. Pacific : The Climtopterid^. With 
an Account of the Phenomenon of Asexual Eeproduction in 
PhyllochcBtopterus and the Description of Two new Species of 
Ghs 0 topterid?e from the Atlantic. 

F. E. Beddabp, M.A., D.Sc., F.E.S., F.Z.S. 

Contributions to the Anatomy and Systematic Arrangement 
of the Oestoidea. — XV. On a new Genus and Species of the 
Family Acoleiclse. 

D, M. S. Watson, M.Sc., F.Z.S. 

(1) A. new B’ossil Reptile from South Africa. 

(2) Notes on some Carnivorous Therapsids. 

(3) Eimotosaurus africamis Seeley, and the Ancestry of the 
Chelonia. 


E, HEKOx-A,Li.Eyr, F.L.B., F.G.B., F.R.M.B,, and Abthur Ear- 
LA.ND, FJl.M.B. 

The Foraminifera of the Kerimba Archipelago, Portuguese 
East Africa. 


Communications intended for the Scientific Meetings slioiild 
be addi'essed to 


P. GHALMEES MITCHELL, 


ZoonoO'ioAn Society of Londoh, ' 

' Regent’s Paek, London, N. W. 
Jtme IfijJA, 1914. 


Secretary, 




No. 136. 


ABSTRACT OF THE PROOEEDTHGS 


OF THE 

ZOOLOGICAL SOCIEIT OF LONDON. 

October 27th, 1914, 

Prof. E. A. MisoTiOT, M.A., F.E.S., yice-Presi.lent, 
ill tlie Chair. 


l-lio Minutes of the ];ist Scieiitilic Meeting were confirmed. 

The Snr;ft!';rA!iv refui a Ri'port on the Additioms to the Sou'et/s 
M,e:ujigerie diii'ing tlie ■' moiitius of June, July, .August, and 
Hepternher, 1914. 

Mr. 14, H. l>(,.rR,N'E, M.A., Y.P.Z.S., exliibited n numlier of 
prepn rations sliowing some adaptations for the nourishinent of 
the embryos of Elasrnobranehs. 

]\f r. 14. ',E. Savage exliibited two abnormal .lleriungs, ta.keri 'by 
trawl in tlie North Sea, Tlie first specioieii bad neither pelvic 
liiis nor girdle (pelvic liones). The usiml position of l>ase of fnis 
^Y^\s indicatied externally by the presence of the clmracteiistic 
e!ong<Mted scales. The usual musculature was present internally. 
The second speciinen lacked the left, pelvic !hi and pelvic bone; 
the niiisculatiiia^ was coniphite. 

M(\ssrs. E, HEEON-AMiEN, EJ..S.,Af.Z>S., .arid Arthur Ear- 
LAjSJJ), PJ4.M'.S.,., read'-a paper oir the lAiTaiiiinifera of the Kerimba 
.A rchi]H‘]ago,' obtained by Dr. J. J. Simpson in the years 19G:7-'8. 
The, ai’ea is a 'new one' so tlie 'Fora-minifera' arc3 'coimernecl, 

tire 01.1 y '.records in any -way approximating' to it being the species 
described .by dT)rbig'ny In 1826, by Brady 1876 'a,nd „1884, by 
MbbinS' i'n: 1880, and by. Egger-in .189.3, from rnaterial: which 'was 
collected 'f,ro.m adjacent ax^eas to 'the Ei-vst. .of M'a.dagascar, and off 
Mauritius ' and. 'thevSeycbelles..' ' ' ■ . "A 


* This Abstract is published bj the Society at its offices, Zoological Gardens, 
Eegeut’s Talk, JN.W-, bn the Tuesday following the date of Meeting to which 
it refecs. It will be issued, along with the ‘Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publicatiorm ; but it may be obtained on tiie 
day of publication at the price of Sixpence, oi> if desired, sent post-free for 
the sum of Six SlSilling^ per annum, payable in advance. 
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Tlie material consisted of fine siftings from dredgings, and 
liaving but few molliiscan fragments and stones the larger 
adiierent forms are poorly represented, but 470 spi'cies and 
varieties liave been identified, including two new genera, find 
28 new species and varieties. Tlie general facies is strilvingly 
similar to tliat cliaracteristic of Australian, Torres Sti-aits, and 
Malay ga,therings. Tim pi*oldem of distribution thus raised is 
obscure, the intervening ocean Ixfing abyssa.1, wliile the s|)eeie.s 
now recorded are all shallow- water types. Many of the s|)Gcijil- 
ized forms common to these widely separjited areas do not 
.apparently occur in similar dredgings from liiterveiiing coasts 
such as the Bed and Arabian Seas. JSTo doul)t tlie illqiiatorial 
Current, which traverses the Indian Ocean from B. to AV. 
and impinges on the African coast in our area, is primai'ily 
responsible for this plienomenon. 

Among the striking forms described and exhibited were 
Ammodiscus charoides (Jones & Paiher), now recorded for tlio 
first time as a tropical species ; Cmisrina 

exhibiting a hitherto unrecorded aiTangeinent of the spicules ; 
Favoiiina flahdliforims d’Orbigny, originally discovered by 
d’C>rbigny in sand from Madagascar in 1826 ainl lost sight ol for 
fifty years; Chri^s(didina dimorpha Brady, a r; ire and beautiful 
Texbularian ; Discorhina dwiidiakt Parker & Jones, and 
corhina poly stomeUoides Parker & Jones; Cyinbalopora bidloides 
d’Orbigny, the dual nature of the terminal chamber, being di vided 
into a ^Mmlloon” and a contained ‘‘float” chamber, wm des- 
cribed ; also the species Cymbalopora miUetiii Heron- Allen & 
Earl and, first recorded from the Malay Archipelago by Mr. Jf. W, 
Alillett. A new record was establislied for Haddonm torresimsis 
Chapman, hitherto only found in the Torres Straits and the 
Tropical Pacific. 

This paper will be published in the ‘ Transactions^ 

Mr. T. H. WiTHEEs, F.G.S., described a new Cirripedo based 
on a niimljer of disconnected valves from tlie Glialk of Surrey 
and a complete specimen from the Clialk of Hertfurdshiria 
Except for til ree valves referred to a new speciiss of tdadpvllv.m 
(cS‘e'a,s7y/a^o), tlie whole of the material belongs t() a remarlo^i^ 
.new asymmetrical .Cirripede wdiiclv differs from Verruca in tlie 
more primitive structure mf 'the. valves, in the presence of two 
lower lateral valves on the rostro-carinal side, and in the absence 
of mterlocking ribs. This species undoubtedly represents tlie 
ancestral type, from which has arisen the, recent group,' of .asym- 
metrical sessile Cirripedes forming the family Verruciihe, and in 
its', structure' mlearly, shows ,its'^ origin from,' the.' symmetrical 
pedunculate Cirripedes of the family Pollicipedidie. Jt prcxsents 
further evidence that the sessile condition was arrived at inde- 
pendently on several different lines of descent during the cvohition 
of till? Cirri pedia. 
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Mr. W. L. Distant conimnnicated lus report on tlie Eliyii- 
cliota collected by tbe Wollaston Expedition in Dutch New 
Guinea. 

Tins paper ivill be published in tlie ‘ Transactions.’ 


The next Meeting of the Society for Scientitic Business will 
be held on Tuesday, ISToveinber lOth, 1914, at lialf-piist Five 
o’clock P.M., when the following communications will be made : — 

Lewis BaijFour. 

Exliibition of Photograplis illustrating the Life-Iiistory of 
tlie Gannet. 

R, I. PoaocK, F.R.S., F.L.S., F.Z.S. 

Itiantern exhibition sliowing the Differences between the 
Pine and Ideech Martens, 

F. E. Beddard, M.A., D.Sc., F.R.S., F.Z.S. 

Oontributioiis to tlie Anatoiny and Systematic Arrangement 
of tlie Oestoidea-. — XV. On a new Genus and Species of the 
Family Acoleidav ' 

S. R. Hogg-, MdA,, F.Z.S. 

Report on the Spiders collected by the British Ornitholo- 
gists’ IJiiioLi E cjiriditiou and the Wollaston Expedition to 
Dutch Ne’ir Guinea. 


The folio w'ing papers have been recei veil ■ 

F. A, Potts, M'„A; 

■ ' ■Polyclia3tn, .froiii the N.E. Paciffc: Tlie Glneto}iteri(Ije. With 
"'' 'an, AceO'unt of .the Plvenonienoii o'f .Asexual Reproduction; in 
'■ 'PhplbchmiopUr'ue im the Description of Two new Species of 
'''.'VO'ha^topterite,; from the- Atl^^^ ■, 

IL M./S, mTSQNy-M.Bc., F.E.S. "V 

(1) A new Fossil Reptile from South Africa, 

(2) .Notes on some Carnivorous Therapsids. 

(3) EunoLosimrun africemu^ Seeley, and the Ancestry of the 
Ohelonia, 
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Tv AT I] LEliVA IT" A'l JL'EAA 

On the Metliods of Feeding and the Month-parts of the 
Larva of the Glow-womi 

^Stewaiidsoa^ 

On T’wc new BnSjgenei'a of Fresliwater EiitoiiiostiYica. 

"William yiooLL/M.A., D.Bc., M.P.. F.Z.S. 

A new Liver- liiike {Platynosomimn ammlnatim) from the 
Kestrel. 

Lt.-Coh J. M. Fawcett. 

. Notes on a small Collection of Heterocera made by Mr. 'W. 
Feather in British East Africa, 1911-12. 

J. F. Oemmill, M.A.,D.Sc., F.Z.S. 

Abnormal Gills in the Btariish, iLrand'a 0. F. M. 

F. F. Laiplaw, M.A., F.Z.S. 

Ooiitri but ions to a Btial}" of the Dingonfiy Fauna of Ihrrneo, 
— Part III. A Collection made on jTioiuit Kina Balii by 
Mr. Moulton in Beptember and Octobei* 1919. 


CoiiiiuiuiitvatioiLs interuled tlie Bcientiiic Meetings should 
be addressed to 

P. CHALIMEEB MITCHELL, 

, Secntary. 

Zoological Society of London, 

Hegent’s Pauk, liUivDON, N.W. ■■ 

, Xc/m'iiiher Brd, 1914. 
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ABSTRACT OF THE PROCEEDINGS 


OP THIS 

ZOOLOGICAL SOCIETY OF LONDON* 

MoYember lOtk, 1914. 


ProiA E. W. MaoBeibe, M.A., D.Se., F.E.S., Vice-Prefiidont, 
in the Chair. 


The Minutes of the last Scientific Meeting were confirmed 


The Secretahy read a Report on the Additions to the Societj^’s 
Menagerie during the month of October. 


The Secretary exhibited a photograph showing Oysters 
growing upon mangroves at Lobito Bay, Portuguese * West 
Africa. 


Mr. L. II, James, E.Z.S*, communicated some notes upon the 
birth of a Porpoise at the Brighton Aquarium. 


„ . Mr. E. I, PooGOK,/FJi.S,, :Gumtor;of, Mammals, .gara 

an exhibition, Tilustrated by ;.lantern*slides,V showing .some auu™ 
recorded structural differences. -between the.'Pine-Marteii;(J&riJ^^^ 
'vnartBB) and the Beech-Marten /owm), and pointed out 

that the two species, apart; from the known differences in the 
skull and teeth, may be distingxiished by the size of the ears, 
which n,re broader and longer in Jf. marUs than in M, foina^ 
and by the dimensions of the pads on the feet, which are con- 
siderably larger and less overgrown with hair in if. foina than 
in d/. martes. 


^ This Abstract is published by the Sociejiy at its offices. Zoological Gardens, 
Regent’s Park, N.W., on the Tuesday foilowiag the date of Meeting to which 
it refers. It will be issued, along the -f Proceedings,’ free of extra chai’ge, 

to all Fellows who subsoribeto the;PhblieatiQn;S j but it may be obtained on the 
day of publication at the pricse of or, if desired, sent post-free for 

the sum of Six Shillings per aimuWy j^ayeble in adyance. 
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Mr. H. Bitrke, M.A., Y.P.Z.B., exhibited some paraffin 
Bimiilacra of Moliuscan and other shells made accideiitally by 
Dr. C. Y. Aliens Ka-ppers while embedding objects for the 
microtome. During this proces.s, paraffin in a molten state 
a,ccideiitaliy escaped from the mould and set in the slielhforms 
sliowii, probably owing to distorted crystallization. 


Dr. E. E. Beduaui), M.A.. E.E.S., Prosector to the Society, 
rea.d a paper on the Anatomy and Systematic Arrangement of 
the Cestoidea, in which he described a new genus and species 
of the Family Acoleidm, based upon a large number of examples 
obtained from the Canadian Tree-Porcupine (Eretkkon dor- 
saiim). 


Mr. H. ,R. Hogg, M.A., F.Z.S., read his report on the Spiders 
collected by the Wollaston and British Ornitliologicjil IJnion 
Expeditions in Dutch Hew Guinea. This collection confirms a 
good deal of the work of previous authors, and at the same time 
brings to light much that is new. Leaving out tlie Attidjv, there 
are representatives of nine families, comprising twenty-six genera 
(of which one is new) and forty-five species or subspecies of which 
some nineteen are new. Included among tlie ia-tter are the 
following : — 

COXOTHELE SPIX03A, Sp, 11. 

Differs from C, malaijana Bol. in Ii<aviiig the front lateral eyes twice ns long as ilK} 
rear laterals, the rear median smaller still, and the front meiliaii li times as broad 
as the rear, instead of all the eyes equal, l^vom O. arhorieola Poc. in having th<^ 
first pair of legs longest instead of the fourth, and four teetli only on the outer 
margin of the falx-sliGatli instead of six. C. dolescJmUi Thor, similarly in 

tlie legs, and the latter has the rear median and side eyes close togetlier. 


SeLEXOCOSMIA L.1XCE0LATA,-S1). n.'- ■ ' 

Difiers from 8. similis Kulc. and A. Jionesfa Hirst, possibly the same, in having 
the patella cum tibia and metatarsus cum tarsus about the same lengt.li as, or 
sliorter than, the femur and trochanter in the first three pairs of legs inst(«ul of* iiiucli 
longer. The alxlonmi is paler and the lip and maxillso tlie saine colour all over 
instead of hei iig particoloured. 

''Length 34 mm. 

PsECHEVS OASTAKEUS, Sp. 11 . ■ ' ' 

Differs from F. arffenhifiis Thov,, F. liheliiilCnh., and F. minnlatm Kulc, in 
having the legs longer in proportion, the front pair }»ei!ig more than ton times ns 
long as the cephalothorax instead of about eight, in haviiig the front tneilian eyiw 
as large as the side instead of smallex', and the rear median eyes more tlnin tlieir 
diameter apart instead of less. It is also only twodliirds the size of the first-named 
and larger than the last. 

Length 17 mm,. 

FeCEXIA'CIXEEEA, sp. '11. 

Differs from F. mmatrmm Kulc. in its first pair of legs eight times the length of 
the cephalothoras instead of about six, in the median eye-square broader thmriong, 
and the rear row distinctly procurved instead of nearly straight. The epigyno nls<) 
differs considerably, though rather near to Mr. Rainbow’s drawing of his M ahionm 
from the Solomon Islands. ' 

Length 10 mm. 
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xVeA-NEXJS FLOEIATO'S, sp. 11. 

Diilbrs from A. pfeifferi Thor, and A. ferruc/incci Thor. (‘ Itagai di IScIebes,’ 
jip. 35, 38), hesidus a* more elaborate back pattern, in htiviii!:*' the iiiediau e.ve-area 
Ijvoadcr tlian long instwid of longmr than broad, and the meiiian eyes distant from 
tiho side eyes by twice instead of three times their distance between one another, 
also scjipe of (.■\iigyue four thuos as long as its greatest breadth instead of twice, 
fenuiles, 1 male. Ijength 17 mm. 

AR,A,:NEirS OKANTt, S]>. lU 

Ditfers from J, vatius Thor. {loo. cib, supra, p. dd), which it rather closely 
resembles, in having the front median eyes their diameter apart instead of much 
more. Tlie sternum is bright cream-colour instead of dark yellow-brown. The 
scape of the epigyne issues from the upper part of the corpus instead of the lower 
margin, is 2^^ times as long as the width of the corpus instead of twice, and in the 
middle widens to twice its narrowest part above instead of being straight, four times 
instead of twice as long as broad. 

1 female, I.iengtli 12^- mm, 

Leucauge caxidata, sp, n. 

Dilfers from Araueus oaiidifer Kiilc., winch it rather reseiuhles, in its smaller 
size, thej(‘gs only half as long, its colouring silvery instead of reddish brown, the 
rear median eyes bait tiieir diameter apart instead of more tlian their diameter, so 
that the area of I he median eyes is narrowest instead of widest posteriorly. The 
i.'pigyne has a hulhous base, wanting in the other, hut u shorter scape. 

Lengtli^S rain. 

BeGIWUS DIVERaENS, Sp. U. 

Differs from E. asper Cainb. in its larger size, the eyes of the rear row slightly 
recurved instead of straight, equidistant instead of median nearer togother than they 
are from the side, tlms forming with the front median eyes a square instead of 
trapezium mirroivesfc posteriorly. 

Length 12 mm. 

OWOB PBTNCKPS, Sp. B. 

Oephalothorax chestnut-red ivith pale red-hrovvn bristles and hair. Abdomen 
[)ale yellow-brown with faint median and branching stripes of a darker colour, short 
longitudinal flecks of the same on the sides merging into longer underneath to form 
a shield-shaped pattern, above and just below the gonitai fold dark brown, on the 
latter a streak of \vhite. Mandibles, lip, and raaxilhu black-brown ; sternum hrigbt 
red, legs and palpi bright red-brown with brown hairs, that on the cox® black- 
hrown. Vulva a broad chitinoiis horseshoe-frame, widely open at the base, the 
liollowed inner area indistinctly divided by a median longitudinal fovea. 

1 female. Length 23 mm. 

OWOB ACTJ 30 W, sp. 11. 

Diflbrs from OZ ms salaams L, K. in having the median eyes of the rear row 
(which is slightly procurved) distinctly farther apart than they are from the trout 
median. The sternum bright yellow with eight black hair-spots ranged round just 
inside the margin instead of brownish yellow witdi white hair-stripes, pattem on 
underside of abdomen like Olios (Met.) diam L. K. Five large teeth and ono 
suuiller on the irnicy falx-margin and two on the outer, instead of three and one 
respectively. The palp is furnished with a spiral of ten turns round the usual drum. 
It IS also rather smaller. 

1 male. Length 13^ mm. 

Taltstes dasyxjeinus, sp, n. 

Differs from P. ignicomus L. K. in having ten white hair-spots on black shield 
on underside of the abdomen, front median eyes their diameter apart and half that 
distance from the laterals, three lai'ge teeth and one rather smaller on inner margin 
of falx-sheath, one large between two smaller on outer — a single, long, curved bristle 
on upper inner margin of falx. 

1 female. Length 25 mm. 

I-lETBEOrOnA VENATORIA LiniU, var. EiUEIPENIATA, nov. 

Differs from usual form in having five largo teeth and one smaller on inner 
margin of falx-sheath, ono medium-sisied and two smaller on enter margin. 

2 females. 
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Ekopalystes, gen. now 

Iiitonnedis'ite between tbe groups Deleneie aiid Hotovopodca', but near Fal^/si-e.s 
L. K., diftcriiig tlierefTOiii in having the front median eyes as largo as tlic sidc^ eyes, 
the eyes of the front row larger than those of the rear row, the (\yos all sessile imd 
the clypeus about twice as broad as a front median eye. The ecphalotliorax, liiglwst 
in tlie posterior on e« third, sloping to the front, and a thick fringii of long bristles on 
the upper inner margin of falx instead of one single bristle. 

Exopalystes pulchella, sp. n. 

Pale yellow with white hair all over, except undershle of feinora, i. and ii. which 
is rlark grey. Hero and under the tibia) of the same ])airs it thick mat of long 
recumbent cylindrical bristles on the anterior two- thirds of the joints. 

1 female. Length 18 mm. 


The next Meeting of the Society for Scientific Biisinossi will 
be held on Tuesday, November 24tb, 1914, at half-past Five 
o’clock P.M., when the following communications will be made 

FxHiBiTioiSi's AiiFD Notices. 


E. Heron-Allen, F.X.S., F.Z.S., and. Arthur Eaiilan-I),.:F.E,.M:.B. 

Exhibition of Tests of Arenaceous Foraminifera to introduce 
a Discussion on the Interpretation of these Structures, 

D. M. S. Watsoh, F.Z.S, ' ' ' 

(1 ) A new Fossil Reptile from South Africa. 

(2) Notes on some Carnivorous Therapsids, 

(3) Funotosemms cffncmms Seeley, and the Ancestry of tFe 
Chelonia. 


-F. A.. Potts, M.A.^ ' 

, , : • ■ Polycharta from the N.E. ' Pacifie : ' The Cliad.ojdiexidm. :With 
‘TIt Phenomenon of Asexual Reproduction in 

i and the Description of Two new Species of 

Cluetopterkke from the Atlantic, 
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Tiie following papers have been received : — 

Kathleen Happen . 

On the Methods of Feeding* and the Mouth-pai'ts of the 
Larva of the Glow-worm (Lmnpyris noGtiluca), 

G. Stkwardson Bhaby, M.D., LL.B., F.R.S., C.M.Z.S. 

On Two new Snbgenera of Freshwater Entomostraca. 

William Kicoll, M.A., F,Z.S . 

A new Liver-Fluke from the Kestrel. 

Lt.-CoL J. M. Fawcett . 

Notes on a small Collection of Heterocera made by Mr. W. 
Feather in British East AMca, 1911-12. 

J. F. Gemmill, M.A., D.Bc.y F.Z.S. 

(1) Abnoi’mal Gills in the Starfish, Foy^ania pidvillm 0. F, M. 

(2) On the Oiliation of Asterids, and on the Question of 
Ciliary Nutrition in Certain Species. 

F. F. Laidlaw, M.A., F.Z.S. 

Contributions to a Study of the Dragonfly Fauna of Borneo. 
—Part III. A Collection made on Mount Kina Balu by 
Mr. Moulton in September and October 1913. 

' £. G. Boul'engeb, F.Z.S . 

On a Oolubrid Snake {Xemdon) with a vertically movable 
Maxillary Bone. 


CWmunications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS 'MITCHELft^ 
Secretary. 

Zoological Society of Lonbon, 

Regent’s Paee, London, N.W. 

November 17 th^ 1914. 



foinided for the reception of the so-called “ l^oierosmirus 
hiideyiP 

Isi tlie second piiper the origin of the Ohelonia is discussed, 
and a uiuulavi* of reusous given for supposing tlvat they may he 
(iesceiided from some such form as Jhmok>saarm af/icmms 

hi t.lie thii'd pa.|,)er Mr. Watson describes tlie skulls of Bcmrict, 
J'l and Sesamodon., and discusses the relation of 
tlie group with the Oynognathids. He also descrilies a new 
slvull of Lijcomckm^ in whicli botli the pre vomers and vomer are 
present. 

Mr. F. A. Potts, M.A., communicated a paper entitled 
“ Polyclifuta from tlie N .E, Pacific : The Chaitopteridie. With 
an Account of the Plienomenon of A sex ua, 1 Ileprod action in 
«a.nd tlie Description of Two new Species of 
(Jh[eto|)teri(hc f rom the Atlantic.” 

The new species of IViyllochcdopteriis was found in branched 
tubes, each usually containing several individuals. The origin of 
these colonies each froni a single individual is suggested by the 
frequent occurrence of worms in various stages of regeneration. 
A,n exfiiuination of tliese shows that autotomy iiivst occurs in tlie 
jiiiddlo region of the animals body, and a complete aixiimil is 
regenerated from each of the two parts. This phenomenon 
appears to be characteristic also of another new species of tliis 
genus fiom Plyniouth, which lives in small colonies in branched 
tubes..' ■■ , , , • , ' 

Several points in the morphology of the Chsetopterid^e are also 
discussed. 

Messi's. E. Hnaox-ALLEN, F.'L.S., F.Z.S., and Auttiur Earland, 
F.Il.M.S., exhibited a series of microscopic prepar|.,1ii<?i^ ^J^d 
pilot ogruphie views of the tests of Aren^ati^tm'Foriiminifera, and 
urged tlieir view that tliese afforded evidence of purpose and 
intelligence on fho part of th^ Fbraminifera. 

An interesting discussion followed, in which, amongst others, 
Sir IL H. ITowortli, F.ll.B., Sir E. Bay Laiikester, F.ll.S., and 
The Becretiny took part, y tt'"' 



ABSTRACT OP THE PROCEEDINGS 


OP THE 

:')010GtCAL SOCIETY OE LOKDON.* 

MoYeiiil)3r 24tli, 1914. 

Pv’af. E. A. Minchin", M.A., P/R.S., Vice-Pt*esideiit, in tiie Chair* 


■[*he Minutes of the last Scientihc Meeting were coihinned. 


■ Dr. B. Broom, C.M.Z.S., exhibited the skull of a new ty]io of 
liiiicodorit Reptile from the Upper Permian Beds of Hoiitli Airiea, 
H'. . a number of skulls of Ti'ichosurus tnU 2 )ecMlaj Fhasco'h^^^^^ 
eh*ere/m, CkrysocJiloris hoUentota, and C. askUica^ illustrating 
• d'ental valuations* 

;/■' 'Mr. r>.,SETH-BMiTH, E.Z.S., Ourator' of Birds, exhilrited am egg 
of the New Guinea Bide '-bird {PtUarhis inter cedens)^ wliieli iu'ui 
a laid in the Society’s Gardens in July last, the tirst instance 
of Djiy species of Paradise-Bird laying in tlie Gardens. 

' ;'llr.'E.''''X ■F.B.S.^ E.Z.S.,"' exhibited a, 'seiies of bones 

(d ruiimals showing indications of natiiral repiiiiy aiid a nuixd:)er 
;'yo:f':'teetli of a female Sperm-Whale {PkyBeter mm7^meph(ih^^^^ 


A:';',:.Iir. C. W, Andrews,- E.B.S*, E.Z.S,, gave an account of throe 
yjil||rs by Mr. D* M. S* W 

yll^liie'drst'p^^^ the description of a, new rept-i!e from 

: U.- Permian of the Cape Province, S. Africa, whi(;h Mr. Watson 
I ..Ards as derived from a Cotylosaurian ancestor and a,s p 0 i’ha|)S 
^ rmi.:,ed to and the modern lizards. .A new germs is 


* This Abstract is;published by tke.Soeiefey at its offices, Zoological Gardens, 
Park, K.W., oe tbe Tuesday following 'the date of M,e6tiitg,to which 
II ,ers. It will be issued, along, with Ilie ‘ ProeeeeUiigsd free of extra 'charge, 
h'i A!. Fellows who subscribe to the Publications; but it may be obtained on the 
oi publication at the price of SiwpBnce^ or, if desirod, sent post-free for 
tbi -um oi SLv Shikinya per annum, payable in adyance. 
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